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Abstract 
The study was conducted to investigate the effects of feed supplementation and 
hormonal treatment, using Controlled Internal Drug Release Device (CIDR) and 
different doses of eCG, on the reproductive performance of Desert goats and to 
study the effects of feed supplementation and postpartum administration of 
GnRH or PGF2α on postpartum length and kidding interval. To realize these 
objectives three experiments were conducted. 
The first experiment involved 60 matured females divided into three groups (20 
in each). These groups in addition to grazing were supplemented with concentrate 
ration at the rate of 0.0, 0.25, and 0.5 kg/head/day thus forming three groups: A, 
B and C, respectively. Again, according to the eCG doses given, each group was 
divided into two equal sub-groups (10 in each). Oestrous cycle in all the groups 
were synchronized with CIDR for 13 days followed by administration of 500 i.u 
or 700 i.u eCG immediately following removal of CIDR. Regardless of 
appearance of signs of oestrous, does were artificially inseminated 48-52 hours 
after CIDR removal, using fresh diluted semen. Goats, which returned to oestrus, 
were artificially re-inseminated. The treatments were randomly assigned in a 
factorial experiment using completely randomized design. The reproductive traits 
measured in this experiment included oestrous response, interval from removal of 
CIDR to occurrence of oestrous, duration of oestrous, non-return rate, pregnancy 
rate, kidding rate, twinning rate, litter size, gestation period and progesterone 
profile during gestation. The results indicated that all hormonal protocols were 
capable of inducing and synchronizing oestrus in the Sudanese Desert goats. 
However, the response of does to oesrtus was observed in 85%, 75% and 75% for 
treatment groups A, B and C, respectively, with the highest value scored by 
group A (P<0.05). The mean interval from removal of CIDR to occurrence of 
 XIV
oestrus was 37.68, 28.62 and 33.35 hours for treatment groups A, B and C, 
respectively. The eCG doses had significant effect on the interval of oestrous 
occurrence. The oestrous duration was 27.29, 27.56 and 31.60 hours for treatment 
A, B and C, respectively. The overall non- return rate was 85% for group A, 80% 
for B and 80% for C, with significant difference between treatment groups.  The 
overall kidding rate was 70.84%, 74.61% and 65.14% for treatment groups A, B 
and C, respectively, with significant difference. Where 500 iu eCG had 
significant higher kidding rate than 700 iu eCG (P< 0.5). The twining rate was 
significantly higher (P< 0.5) for the does in treatment group B, intermediate in 
group C, and lower in treatment group A. The litter size was significantly higher 
for does in treatment groups B and C compared to group A. The mean birth 
weight of the kids were 2.04, 2.08 and 2.25 kg for treatment groups A, B and C, 
respectively. The male kids had heavier birth weight than female kids. However, 
the singleton kids had greater birth weight than twin kids. The mean gestation 
period was 151.22 for A, 149.69 for B and 151.25days for C. Does with triplets 
had a significantly (P < 0.05) shorter gestation length than those with twins and 
singleton. The gestation length of the does which were bearing male kids was 
longer than those bearing female kids. The mean serum progesterone 
concentration during pregnancy was 5.93, 5.51and 5.47ng/ml for treatment 
groups A, B and C, respectively. The progesterone level began at 1.34 ng/ml and 
then rose to reach 13.82 ng/ml as a maximum level, then declined and remained 
above 1 ng/ml until the end of the gestation period at parturition. 
The second experiment involved dividing does shortly after kidding into three 
sub-group comprising untreated group A and GnRH or PGF2α treated groups B 
and C, respectively. The first postpartum oestrous to determine the postpartum 
period was monitored using a vasectomized buck and hormonal assay to detect 
 XV
the first rise of progesterone in the blood. The results showed that the mean 
postpartum period was 52.87 for A. 48.53 for B, and 49.47days for C. GnRH 
treatment showed significantly shorter postpartum period than the control and 
PGF2α (P<0.05). 
The third experiment involved monitoring the does for two successive oestrous 
cycles, then all the groups were subjected to oestrous synchronization using 
CIDR and administration of 500 i.u eCG followed by artificial insemination as in 
the first experiment. The mean kidding interval for the treatment groups A, B and 
C were 248.03, 238.73 and 242.80 days, respectively, with group B showing 
significantly shorter interval (P<0.05). 
It could be concluded that feed supplementation with hormones improves the 
conception rate, kidding rate and litter size and shortens kidding interval. 
Therefore, with improved management of Desert goats, the owners can harvest 
four kid crops at 27 months interval. The study recommended further research on 
the effect of season on the success rate of different hormonal protocols used for 
oestrous synchronization. 
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ﴰﻠﺖ ﺘﻨﺎﺳﻠﻴﺔ ﺍﻟﱵ ﰎ ﻗﻴﺎﺳﻬﺎ ﺍﻟﺼﻔﺎﺕ ﺍﻟ. ﻭﺯﻋﺖ ﺍﳌﻌﺎﻣﻼﺕ ﰲ ﲡﺮﺑﺔ ﻋﺎﻣﻠﻴﺔ ﺑﺈﺳﺘﺨﺪﺍﻡ ﺍﻟﺘﺼﻤﻴﻢ ﻛﺎﻣﻞ ﺍﻟﻌﺸﻮﺍﺋﻴﺔ
ﻭ ﻣﻌﺪﻝ ﻋﺪﻡ  ﻃﻮﻝ ﻓﺘﺮﺓ ﺍﻟﺸﺒﻖﻭ  ﻇﻬﻮﺭ ﺍﻟﺸﺒﻖﻭﺍﻟﻜﺒﺴﻮﻟﺔ ﺍﺯﺍﻟﺔ  ﺑﲔﺍﻟﻔﺘﺮﺓ  ﻭ ﻟﺸﺒﻖﺍ ﻻﺣﺪﺍﺙ ﺳﺘﺠﺎﺑﺔﻣﻌﺪﻝ ﺍﻻ
ﻣﺴﺘﻮﻱ ﺗﺮﻛﻴﺰ ﻫﺮﻣﻮﻥ ﻭ  ﻭﻓﺘﺮﺓ ﺍﳊﻤﻞ, ﻣﻌﺪﻝ ﺍﻟﺘﻮﺍﺋﻢﻭ  ﻣﻌﺪﻝ ﺍﻟﻮﻻﺩﺍﺕ ,ﻣﻌﺪﻝ ﺍﳊﻤﻞﻭ ﺍﻟﺸﺒﻖ  ﺇﱃ ﺍﻟﺮﺟﻮﻉ
ﺍﳍﺮﻣﻮﻧﻴﺔ ﺍﻟﱵ ﺍﺳﺘﺨﺪﻣﺖ ﰲ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ  ﻌﺎﻣﻼﺕﻇﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ ﺍﻥ ﻛﻞ ﺍﳌﺍ .ﺍﻟﱪﻭﺟﺴﺘﺮﻭﻥ ﺧﻼﻝ ﻓﺘﺮﺓ ﺍﳊﻤﻞ
ﻇﻬﺎﺭ ﺑﺈﻛﺎﻧﺖ ﺍﺳﺘﺠﺎﺑﺔ ﺍﻻﻧﺎﺙ ﻭ. ﺍﻟﺴﻮﺩﺍﻥﰲ ﳝﻜﻨﻬﺎ ﺍﺣﺪﺍﺙ ﻭﺗﻨﻈﻴﻢ ﺩﻭﺭﺓ ﺍﻟﺸﺒﻖ ﰲ ﺍﻧﺎﺙ ﺍﳌﺎﻋﺰ ﺍﻟﺼﺤﺮﺍﻭﻱ 
IIVX 
ﻣﺘﻮﺳﻂ ﺍﻟﻔﺘﺮﺓ ﻣﺎ ﺑﲔ ﺍﺯﺍﻟﺔ  ﻭﻛﺎﻥ .ﻋﻠﻲ ﺍﻟﺘﻮﺍﱄ,  Cﻭ  B,    Aﰲ ﺍﻤﻮﻋﺎﺕ % 57, %57, %58ﺍﻟﺸﺒﻖ 
 ﺟﺮﻋﺎﺕﻭ ﺍﻇﻬﺮﺕ  . Cﰲ  ﺳﺎﻋﺔ 53.33و  B ﰲ 86.62, A ﰲ ﺍﻤﻮﻋﺔ 86.73 ﻭﺣﺪﻭﺙ ﺍﻟﺸﺒﻖ ﺒﺴﻮﻟﺔ ﻜﺍﻟ
,  92.72ﺘﺮﺓ ﺍﻟﺸﺒﻖ ﻓﻛﺎﻥ ﻃﻮﻝ ﻭ  .ﺣﺪﻭﺙ ﺍﻟﺸﺒﻖ ﺗﺄﺛﲑﺍﹰ ﻣﻌﻨﻮﻳﺎﹰ ﻋﻠﻲ ﻓﺘﺮﺓ ( )GCeﻣﺼﻞ ﺍﻟﻔﺮﺱ ﺍﳊﺎﻣﻞ  ﻫﺮﻣﻮﻥ
ﻉ ﻟﻠﺸﺒﻖ ﺍﻟﻜﻠﻲ ﺮﺟﻮﺍﻟﻛﺎﻥ ﻣﻌﺪﻝ ﻋﺪﻡ   .ﻋﻠﻲ ﺍﻟﺘﻮﺍﱄ,   Cﻭ  B ﻭ  Aﺳﺎﻋﺔ ﻟﻠﻤﺠﻤﻮﻋﺎﺕ  06.13و  65.72
و    %16.47, % 48.07ﻣﻌﺪﻝ ﺍﻟﻮﻻﺩﺍﺕ ﺍﻟﻜﻠﻲ ﻛﻤﺎ ﻛﺎﻥ  . C ﰲ  %08و B ﰲ %08, A ﰲ %58
 ﻫﺮﻣﻮﻥ ﺣﻘﻦ  .ﺑﲔ ﺍﻤﻮﻋﺎﺕ ﻓﻮﺍﺭﻕ ﻣﻌﻨﻮﻳﺔ ﺕ ﻭﺟﺪ, ﻋﻠﻲ ﺍﻟﺘﻮﺍﱄ,  Cﻭ  B ﻭ  Aﻟﻠﻤﺠﻤﻮﻋﺎﺕ  % 41.06
ﺍﻟﻮﻻﺩﺍﺕ ﺍﻛﺜﺮ ﻣﻦ  ﻭﺣﺪﺓ ﺩﻭﻟﻴﺔ ﺍﺩﻱ ﺍﱄ ﺍﺭﺗﻔﺎﻉ ﻣﻌﻨﻮﻱ ﰲ ﻣﻌﺪﻝ 005ﲟﻌﺪﻝ  ( )GCeﻣﺼﻞ ﺍﻟﻔﺮﺱ ﺍﳊﺎﻣﻞ 
ﻣﺘﻮﺳﻄﺔ ﰲ ﺍﻧﺎﺙ ﻛﺎﻧﺖ  ﻭ, B ﰲ ﺍﻧﺎﺙ ﺍﻤﻮﻋﺔ  ﻣﻌﻨﻮﻳﺎﹰﺍﺭﺗﻔﻌﺖ ﻧﺴﺒﺔ ﺍﻟﺘﻮﺍﺋﻢ ﻭ  , ﻭﺣﺪﺓ ﺩﻭﻟﻴﺔ 007 ـﺑ ﺍﳊﻘﻦ
ﺣﺠﻢ ﺍﳌﻴﻼﺩ ﰲ  ﺍﺭﺗﻔﺎﻋﺎﹰ ﻣﻌﻨﻮﻳﺎﹰ B ﻭ  Cﺍﻤﻮﻋﺘﲔ   ﻣﻮﺍﻟﻴﺪ ﻇﻬﺮﺕﺃ . Aﻭ ﺍﻗﻞ ﰲ ﺍﻧﺎﺙ ﺍﻤﻮﻋﺔ  C ﺍﻤﻮﻋﺔ
 . C ﰲﻛﺠﻢ  52.2 و B ﰲ 80.2 و A ﰲ 40.2 ﻣﺘﻮﺳﻂ ﻭﺯﻥ ﺍﳌﻴﻼﺩﻛﺎﻥ  . Aﻣﻘﺎﺭﻧﺔ ﲟﻮﺍﻟﻴﺪ ﺍﻧﺎﺙ ﺍﻤﻮﻋﺔ 
ﻛﺎﻥ  .ﻛﺎﻧﺖ ﺍﳌﻮﺍﻟﻴﺪ ﺍﳌﻔﺮﺩﺓ ﺍﺛﻘﻞ ﻭﺯﻧﺎﹰ ﻣﻦ ﺍﻟﺘﻮﺍﺋﻢ ﻣﻦ ﺍﳌﻮﺍﻟﻴﺪ ﺍﻻﻧﺎﺙ ﺑﻴﻨﻤﺎ ﺍﳌﻮﺍﻟﻴﺪ ﺍﻟﺬﻛﻮﺭ ﻛﺎﻧﺖ ﺍﺛﻘﻞ ﻭﺯﻧﺎﹰ
.  ﻋﻠﻲ ﺍﻟﺘﻮﺍﱄ ,  Cﻭ  B,  Aﻳﻮﻡ ﰲ ﺍﻤﻮﻋﺎﺕ   52.151ﻭ   96.941, 22.151ﻣﺘﻮﺳﻂ ﻃﻮﻝ ﻓﺘﺮﺓ ﺍﳊﻤﻞ 
ﲟﻮﻟﻮﺩ ﻣﻦ ﺍﻟﱵ ﲪﻠﺖ ﺑﺘﻮﺃﻣﲔ ﻭ ( )50.0<Pﻻﻧﺎﺙ ﺍﻟﱵ ﲪﻠﺖ ﺑﺜﻼﺙ ﺗﻮﺍﺋﻢ ﻛﺎﻧﺖ ﻓﺘﺮﺓ ﲪﻠﻬﺎ ﺍﻗﺼﺮ ﻣﻌﻨﻮﻳﺎﹰ ﺍ
ﻛﺎﻥ ﻣﺘﻮﺳﻂ ﺗﺮﻛﻴﺰ . ﺑﺎﻻﻧﺎﺙ ﻓﺘﺮﺓ ﲪﻞ ﺍﻃﻮﻝ ﻣﻦ ﺗﻠﻚ ﺍﻟﱵ ﲪﻠﺖ  ﺑﺎﻟﺬﻛﻮﺭﺍﻇﻬﺮﺕ ﺍﻻﻧﺎﺙ ﺍﻟﱵ ﲪﻠﺖ . ﻭﺍﺣﺪ
ﻋﻠﻲ ,   Cﻭ  B ﻭ   Aﺠﻤﻮﻋﺎﺕﻟﻠﻤ  lm/gn  74.5و  15.5, 39.5ﺧﻼﻝ ﻓﺘﺮﺓ ﺍﳊﻤﻞ ﰲ ﺍﻟﺪﻡ ﺍﻟﱪﻭﺟﺴﺘﲑﻭﻥ 
  .(ﻣﻞ/ﻧﻎ 28.31)ﺍﱄ  (ﻣﻞ/ﻧﻎ 43.1)ﻭ ﺗﺮﺍﻭﺡ ﺗﺮﻛﻴﺰﻩ ﻣﺎ ﺑﲔ . ﺍﻟﺘﻮﺍﱄ
ﻛﻞ ﳎﻤﻮﻋﺔ ﰎ ﺗﻘﺴﻴﻤﻬﺎ ﺍﱄ ﺛﻼﺙ  .ﺍﻟﺘﻐﺬﻳﺔ ﺑﻌﺪ ﺍﻟﻮﻻﺩﺓ ﰎ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻻﻧﺎﺙ ﰲ ﻧﻔﺲ ﳎﻤﻮﻋﺎﺕ ﰲ ﺍﻟﺘﺠﺮﺑﺔ ﺍﻟﺜﺎﻧﻴﺔ 
ﻭﺍﻟﺜﺎﻟﺜﺔ ﻋﻮﳉﺖ  (B) HRnG ﻥ  ﺮﻣﻮ ﻭﺍﻟﺜﺎﻧﻴﺔ ﰎ ﻣﻌﺎﳉﺘﻬﺎ( A)ﺔ ﲢﻜﻢ ﳎﻤﻮﻋﺍﻻﻭﱄ ﺷﻜﻠﺖ  .ﳎﻤﻮﻋﺎﺕ 
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ﻭ , ﻟﺘﺤﺪﻳﺪ ﻓﺘﺮﺓ ﺍﻟﻨﻔﺎﺱ  ﻟﺮﺻﺪ ﻇﻬﻮﺭ ﺍﻭﻝ ﺷﺒﻖ ﺑﻌﺪ ﺍﻟﻮﻻﺩﺓﻛﻞ ﺍﻻﻧﺎﺙ ﲤﺖ ﻣﺮﺍﻗﺒﺘﻬﺎ . ( C)α2FGP  ﺮﻣﻮﻥ 
ﻟﺮﺻﺪ ﺍﻭﻝ  ﺍﺭﺗﻔﺎﻉ  ﻬﺎﲢﻠﻴﻠﺍﺧﺬ ﻋﻴﻨﺎﺕ ﻣﻦ ﺍﻟﺪﻡ ﻭ  ﻭ, ﺫﻟﻚ ﺑﺎﺳﺘﺨﺪﺍﻡ ﺗﻴﻮﺱ ﳐﺼﻴﺔ ﻋﻦ ﻃﺮﻳﻖ ﻗﻄﻊ ﺍﻻﺳﻬﺮ 
 ﻳﻮﻡ  74.94و  35.84 و 78.25ﻣﺘﻮﺳﻂ ﻓﺘﺮﺓ ﺍﻟﻨﻔﺎﺱ ﺍﻥ ﺍﻇﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ  .ﻟﺘﺮﻛﻴﺰ ﻫﺮﻣﻮﻥ ﺍﻟﱪﻭﺟﺴﺘﺮﻭﻥ
ﺣﻴﺚ ,  ﻓﺘﺮﺓ ﺍﻟﻨﻔﺎﺱﺎﺛﺮﺍﹰ ﻣﻌﻨﻮﻳﺎﹰ ﰲ ﺗ ﺔﺍﳍﺮﻣﻮﻧﻴ ﺖ ﺍﳌﻌﺎﳉﺔﺍﺣﺪﺛ.  ﻋﻠﻲ ﺍﻟﺘﻮﺍﱄ,   Cﻭ  B ﻭ   Aﻟﻠﻤﺠﻤﻮﻋﺎﺕ 
  . α2FGPﻭ ﺍﻤﻮﻋﺔ ﺍﳌﻌﺎﳉﺔ ﺮﻣﻮﻥ  ﺬﻩ ﺍﻟﻔﺘﺮﺓ ﻣﻘﺎﺭﻧﺔﹰ ﲟﺠﻤﻮﻋﺔ ﺍﻟﺸﺎﻫﺪ ﻫﲑﻘﺼﺗﺩﻱ ﺍﱄ ﺃ HRnGﻥ ﺃﻭﺟﺪ 
ﻭﺣﺪﺓ ﺩﻭﻟﻴﺔ  005 ﺍﻟﻜﺒﺴﻮﻟﺔ ﻭ ﺨﺪﺍﻡ ﺍﺻﻄﻨﺎﻋﻴﺎﹰ ﰲ ﻛﻞ ﺍﻤﻮﻋﺎﺕ ﺑﺎﺳﺘ ﰎ ﺗﻨﻈﻴﻢ ﺩﻭﺭﺓ ﺍﻟﺸﺒﻖﻟﺜﺎﻟﺜﺔ ﰲ ﺍﻟﺘﺠﺮﺑﺔ ﺍ 
 .ﻛﻤﺎ ﰲ ﺍﻟﺘﺠﺮﺑﺔ ﺍﻻﻭﱄﻳﻮﻡ ﰒ ﻟﻘﺤﺖ ﺍﳊﻴﻮﺍﻧﺎﺕ ﺍﺻﻄﻨﺎﻋﻴﺄ  31ﺑﻌﺪ  ( )GCeﻣﺼﻞ ﺍﻟﻔﺮﺱ ﺍﳊﺎﻣﻞ  ﻣﻦ ﻫﺮﻣﻮﻥ
  08.242 و  37.832و 30.842  Cﻭ  B ﻭ   Aﺎﻥ ﻣﺘﻮﺳﻂ ﻃﻮﻝ ﺍﻟﻔﺘﺮﺓ ﺑﲔ ﺍﻟﻮﻻﺩﺍﺕ ﻟﻠﻤﺠﻤﻮﻋﺎﺕ ﻭ ﻛ
ﺍﺑﺎﻧﺖ ﻫﺬﺓ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻥ ﲢﺴﲔ  .ﰲ ﻃﻮﻝ ﻫﺬﻩ ﺍﻟﻔﺘﺮﺓ  ﻗﺼﺮﺍﹰ ﻣﻌﻨﻮﻳﺎﹰ Bﺣﻴﺚ ﺍﻇﻬﺮﺕ ﺍﻤﻮﻋﺔ  ,ﻋﻠﻲ ﺍﻟﺘﻮﺍﱄ , ﻳﻮﻡ 
ﺍﻟﺘﻐﺬﻳﺔ ﻭ ﺍﳌﻌﺎﳉﺔ ﺑﺎﳍﺮﻣﻮﻧﺎﺕ ﺍﺩﺕ ﺍﱄ ﲢﺴﲔ ﻣﻌﺪﻝ ﺍﳊﻤﻞ ﻭ ﺍﻟﻮﻻﺩﺓ ﻭ ﺣﺠﻢ ﺍﳌﻮﺍﻟﻴﺪ ﻭ ﺗﻘﺼﺮ ﺍﻟﻔﺘﺮﺓ ﺑﲔ 
 72ﲢﺴﲔ ﺍﺩﺍﺭﺓ ﻗﻄﻌﺎﻢ ﻭ ﺍﳊﺼﻮﻝ ﻋﻠﻲ ﺍﺭﺑﻊ ﻭﻻﺩﺍﺕ ﺧﻼﻝ  ﳑﺎ ﳝﻜﻦ ﻣﺎﻟﻜﻲ ﺍﳌﺎﻋﺰ ﺍﻟﺼﺤﺮﺍﻭﻱ ﻣﻦ. ﺍﻟﻮﻻﺩﺍﺕ 
ﺍﻭﺻﺖ ﺍﻟﺪﺭﺍﺳﺔ ﺑﺈﺟﺮﺍﺀ ﻣﺰﻳﺪ ﻣﻦ ﺍﻟﺒﺤﻮﺙ ﻋﻦ ﺗﺎﺛﺮ ﺍﳌﻮﺳﻢ ﻋﻠﻲ ﳒﺎﺡ ﺍﺳﺘﺨﺪﺍﻡ ﺍﳌﻌﺎﻣﻼﺕ ﺍﳍﺮﻣﻮﻧﻴﺔ ﰲ . ﺷﻬﺮﺍﹰ 
 .ﺗﻨﻈﻴﻢ ﺍﻟﺸﺒﻖ ﻭ ﺍﻻﺩﺍﺀ ﺍﻟﺘﻨﺎﺳﻠﻲ ﻟﻠﻤﺎﻋﺰ ﺍﻟﺼﺤﺮﺍﻭﻱ 
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INTRODUCTION 
With an ever expanding human population and scarcity of food resources, there is 
an urgent need to ensure food availability with an ultimate goal to achieve self–
sufficiency in food production and supply. Sudan is considered as one of the 
richest African and Arabic countries with regard to livestock populations. Most of 
these animals are owned by nomadic or semi-nomadic tribes in the semi arid-
region and follow traditional systems of husbandry. 
The goats population in Sudan is estimated to be 39.952 million heads. Goats are 
adaptable to different production system. They are found almost in all ecological 
zones because of the high efficiency and ability of goats to survive and produce 
under variable environmental conditions and wide climatic zones. The goat is 
considered as the poor man's cow, because it provides different nutritional 
products to human beings, and are also used to replace other livestock during 
prevailing unfavourable conditions. The importance of goats in many developing 
countries can be seen in their vital contribution in the production of meat, milk and 
skins (Payne, 1994).  
The annual goat meat production reached 125 thousand metric tons (SYB, 2001), 
their skin production was about 12.287 million metric tons and 14.389 million 
animals were slaughtered. Beside the production of milk, meat and hair, the goat 
plays an important role in the livelihood of many families and as food security 
reserve.  
Goats are exported to the Arab countries and considered to play an important role 
in Sudan revenue of hard currency.  
The known goats breeds in the Sudan include the Nubian, the Desert, the Nilotic 
and the Taggari (Devendra and Burns, 1983). Desert goats constitute about 40% of 
the goat population in the country, mostly found in the Western States (Hassan 
and El Derani, 1990).  
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The Desert goat is characterized by a large body size and is kept as a dual purpose 
animal. The strong stamina of the Desert goats suggests their good potential for 
meat production. Several research works have studied the effect of fattening on 
carcass characteristics of Desert goats (Ahmed, 1985; Itidal, 1989; Salwa, 1996; 
Yousif, 2001), and were similar to those previously carried in sheep. The results 
were encouraging, the dressing and fat percentage were increased, while the bone 
percentage was decreased. This means that Desert goats could respond 
satisfactorily to fattening. Therefore, they could serve as meat reservoir for local 
consumption and export.  
Oestrous synchronization is a valuable management tool that has been 
successfully employed in improving reproductive efficiency, particularly in dairy 
and beef cattle and in sheep (Carlson et al., 1989). One of the advantages of 
oestrous synchronization is that a large number of does can be bred over a short 
period. As a result, management can be concentrated to short periods. 
Synchronization would also allow producers to schedule kidding to take advantage 
of feed supplies, labour, upward price trends and implementation of breeding 
technologies such as artificial insemination. The technique also reduces the time 
required for detection of oestrus and makes it possible to breed at a fixed time 
without the need for detecting oestrus signs (Hafez and Hafez, 2000).  
Postpartum period is the interval between parturition and the first postpartum 
oestrus. Its length affects the productive efficiency (Greyling, 2000). Prolonged 
postpartum periods will decrease milk and meat production per season. Therefore, 
shortening of the postpartum period can improve the Desert goats fertility, 
resulting in production of at least two crops per year. 
In Sudan little efforts have been done to improve the reproductive performance 
and productivity of the Desert goats. Therefore, their contribution to the national 
economy could be augmented through changing the traditional system of 
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management and introducing modern techniques such as oestrous synchronization 
and artificial insemination to increase the number, and consequently, the potential 
for commercial off take in Sudan. Certain reproductive problems may face goat 
industry, which can be solved by provision of basic information about the age of 
puberty, length of the postpartum period, kidding interval and the twinning rate. 
The main objectives of this study are thus: 
1. To investigate the effect of oestrous synchronization using different eCG 
doses and feed supplementation on the reproductive performance of Desert 
goats. 
2. To study the effect of feed supplementation and hormonal treatments 
(GnRH or PGF2α) on postpartum length and kidding interval of Desert 
goats. 
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Chapter One 
Literature Review 
1.1 Reproductive traits in does 
1.1.1 Oestrous cycle  
The oestrous cycle is defined as the time between periods of oestrus (Bearden and 
Fuquay, 1980). Oestrus is the only period within the oestrous cycle when the 
female displays behavioural sexual activity and is receptive to males for mating 
(Bearden and Fuquay, 1980; Evans and Maxwell, 1987). Noakes et al., (2001) 
defined oestrous cycle as the recurring period of sexual receptivity. According to 
McDonald (1975),  Evans and Maxwell (1987), and Noakes et al. (2001), the 
oestrous cycle is divided into two phases, the follicular phase which is the period 
of follicular growth, and the luteal phase, which is the period of corpus luteum. 
Evans and Maxwell (1987) added that the follicular phase is relatively short, about 
3-4 days only, terminated by ovulation and the luteal phase occupies the rest of the 
cycle about 13 days.  
The average length of oestrous cycle in does is 21 days, although there is 
considerable variation due to breed differences, stage of the breeding season, and 
environmental stress (Hafez and Hafez, 2000). Akusu and Ajala (2000) reported a 
mean cycle length of 18.3 ± 1.6 in West African Dwarf goats with range of 16-27 
days. In Damascus goats, the length of oestrous cycle is reported as 21.2 ± 1.5 
days (Zarkawi and Soukouti, 2001). Khanum et al., (2007) found that the length of 
the cycle was 18.3 ± 2.3 to 19.7 ± 1.5 days for Dwarf goats. The length of oestrous 
cycle in Sudanese Nubian goat ranged between 19-24 days (Kudouda, 1985). 
Greyling (2000) reported the duration of the oestrous cycle in the mature Boer 
goat as 20.7 ± 0.7 days with a high incidence of short (< 13 days) and long (>25 
days) cycles; the variation in oestrous cycle length could be related to the season 
of the year and the postpartum stage. 
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Khanum et al., (2006) found that the length of the induced or natural oestrous 
cycle (20±1 days) for Dwarf goats was not affected by the estrumate treatments, 
nor by the environmental and nutritional condition. 
The duration of oestrus in does varies from17- 48 hours (Devendra and Burns, 
1983), 18-72 hours (Evans and Maxwell, 1987), 24-48 hours (Hafez and Hafez, 
2000) and 30-40 hours (Noakes et al., 2001). It was 12-48 hours in the Sudanese 
Nubian goats (Kudouda, 1985). Akusu and Egbunike (1990) found that the 
standing oestrus in West African Dwarf goats averaged 31.1 ± 1.7 h (range 28- 35 
h). The duration of oestrus in the Nguni goats (29.9 ± 2.0 h) was significantly (P < 
0.01) shorter than in Boer goats (37.0 ±2.1 h) Lehloenya et al., (2005). 
The mean overall duration of the induced oestrous period (29.7 ± 1.3 h) for 
Anatolian black does (Dogan et al., 2005). While Abu et al., (2008) found that the 
duration of oestrus in West African Dwarf goats treated with progesterone 
injection average 31.7 ± 0.22 h. Jubara (1996) found that the duration of oestrus 
period (hours) for Nubian goats was 36.6 ± 3.2, 52.6 ± 4.8, 38.6 ± 7.1 and 52.0 ± 
7.8 for treated compared with not treatment (control), estrumate (cloprostenol), 
sponges (40 mg of progesterone) and sponges plus 300 IU eCG, respectively.   
Ali (2004) found that the mean duration of oestrous period was 27.33±7.87, 
30.00±7.6, 30.17±8.46 and 31.58±6.68 hours in does treated with CIDR, CIDR 
plus 600 IU eCG, PGF2 α and untreated control respectively.  
Greyling and Van Niekerk (1991) found that the duration of induced oestrous 
period in Boer goats treated with intravaginal sponges with or without eCG was 
40.7±14.5 and 35.1±12.5 h, respectively. 
The signs of heat (frequent bleating wagging of the tail, seeking the male and 
allowing mounting by the does) were observed in West African Dwarf goats 
treated with 12.5, 25.0 and 37.7 mg progesterone injected intramuscularly(Abu et 
al., 2008). Whereas, Llewelyn et al.(1993) and Noakes et al. (2001) reported that 
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the signs include restless and more vocal, reduced appetite and milk yield, shows 
mounting behaviour, oedematous and hyperaemia vulva, wagged tail from site to 
site and up and down.  
1.1.2 Gestation length 
Gestation length is the period calculated from the recorded date of fertile mating 
or insemination till the date of kidding. In the review by Devendra and McLeory 
(1982) the gestation lengths range from144 to 153 days (146 days in average) in 
several breeds of goats in the tropics. Length of gestation in goat breeds is 
variable, such as 152.1 days in Toggenburg, 151.1 days in Nubian and 150.5 in 
Saanen breed (Amoah et al., 1996). The mean gestation length for the Boer goat 
has been recorded as 148.2±3.7 days, with (the duration being) 149.1±3.6, 
147.8±3.6 and 146.8±4.7 days for does bearing singletons, twins and triplets, 
respectively, (Greyling, 2000). Lehloenya et al., (2005) reported average of 
gestation length of 148.6 ± 0.9 days and 149.1 ± 0.8 days for Boer and Nguni 
goats, respectively. Does with quadruplets had a significantly (P < 0.05) shorter 
gestation length (142.7 ± 2.1 days) than does with singleton, twins and triplets 
(150.0 ± 0.9 days, 148.8 ± 1.0 days and 150.0 ± 1.1 days, respectively). The length 
of gestation period was found to be 145.8 ± 5 days in the first lot and 145.2 ± 4 
days in the second lot for Dwarf goats (Khanum et al., 2007). Akusu and Ajala 
(2000) reported the mean gestation length of 144.9 days for West African dwarf 
does. It was shorter in multiple (142.8-144.8 days) than in single births (146.0 
days). Female kids were carried 1.13 days longer than male kids. Dickson-
Urdaneta et al., (2000) reported gestation lengths of 151.6 for Alpine, and 149.2 
for Nubian does (P < 0.01) and 148.5 ± 2.3 days (144 to 152 days) in indigenous 
Damascus goats ( Zarkawi et al., 1999). In the study of Zarkawi et al. (1999) there 
was no significant difference in pregnancy duration between females carrying 
singleton or twins (149 ± 1.6 and 148.5 ± 2.6 days, respectively). Amarantidis et 
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al. (2004) showed mean gestation length of 150.3±1.4 days for Greek goat and 
Lehloenya et al., (2005) 148.6 ± 0.9 days and 149.1 ± 0.8 days for Boer and Nguni 
goats, respectively. Does with quadruplets had a significantly (P < 0.05) shorter 
gestation length (142.7 ± 2.1 days) than does with singles, twins and triplets 
(150.0 ± 0.9 days, 148.8 ± 1.0 days and 150.0 ± 1.1 days, respectively). Gestation 
length was similar (P > 0.05); 148.6 ± 5.21 days, 147.7 ± 4.33 days, and 146.5 ± 
4.05 days for Celiberians, Creole and Nubian goats, respectively (Martínez et al., 
2005). 
Ali (2004) found that the mean gestation length was 148.86+3.08, 148.4+2.28, 
149.4+2.3 and 149.64+3.47 days in does treated with CIDR, CIDR plus 600 IU 
eCG, PGF2 α and untreated control respectively.  
The gestation period for goats (Beetal X Dwarf) was 150.4± 3.4 days (Kausar et 
al., 2009). Dhara et al. (2008) found that the overall gestation period of Black 
Bengal goat was range from 145 to 146 days. While, Al-Merestani et al. (2003) 
reported an average duration of pregnancy of 149.8±2.7 days in Damascus goats.  
During gestation period, higher levels of progesterone are maintained with wide 
variations falling in the range of 3–13 ng/ml. However, a few days before 
parturition a decline was noticed at 6 ± 0.9 days and it reached the basal level of 
0.1 ng/ml after the completion of parturition process (Khanum et al., 2007). 
Selvaraju (2007), found that serum progesterone level on day 21 post breeding in 
all 26 goats which kidded after completion of full length gestation period range 
from 2.5 – 4.8 ng/ml. The elevated progesterone on day 21 post breeding in this 
study might be due to the presence of corpus luteum. Khanum et al. (2006) found 
the progesterone concentrations remained at higher level (4.5 – 9.4 ng/ml) 
throughout the gestation period, declined gradually in the prepartum period, and 
dropped to the basal level at the completion of parturition. Zarkawi and Al- Masri 
(2002) found the progesterone (P4) concentration in the serum rose from basal 
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level at mating (range 0.00 – 0.44 ng/ml) and remained high during pregnancy, 
with peak level of 13.84 ± 3.77ng/ml (range 8.84 – 21.64 ng/ml) on day 115.4 ± 
23.4 after mating (range 73 – 140 days). The concentration dropped sharply after 
kidding to an average of 0.29 ± 0.25 ng/ml (range 0.02 – 0.75 ng/ml). The average 
P4 concentration in sample 21 days after mating was 7.24 ± 2.80 ng/ml, range 
from 2.08 to 11.57 ng/ml.  
1.1.3 Postpartum period 
The start of oestrous activities during the postpartum period is important to obtain 
an optimal kidding interval (Devendra and Mcleroy, 1982). Certain reproductive 
parameters should be determined so that they can be used rationally and 
consequently to improve the reproductive performance of the breeds. In the same 
instance, the interval between parturition and the first postpartum oestrus is an 
important trait which contributes to the productive efficiency (Greyling, 2000). 
Chemineau (1983) reported that most Creole goats become cyclic 70 days 
postpartum, with a first postpartum oestrous period being 21.05±8.9 days. The 
interval to the first postpartum oestrus tended to decrease when the bodyweight of 
the doe was high (above 47.25 kg) and when the goats were older than 3 years 
(Torres-Acosta et al., 1996). Greyling (1988) indicated that the postpartum 
anoestrous periods of Boer goats kidding in May (late autumn) were significantly 
(P<0.01) shorter than for those kidding in October or early summer (37.3±12.5 
versus 59.9±18.0 days, respectively).  
According to Riera (1982), this interval depends on goat breed, lactational status 
and nutrition. The suckling also plays an important role in the determination of the 
postpartum period to first oestrus (Rigor et al., 1984). 
Akusu and Ajala (2000) reported that the first observable postpartum oestrus 
occurred at 55.70±4.62 days. Greyling (2000) found that the mean duration of the 
postpartum anoestrous period in the Boer goat was 55.5±24.9 days with 53.2±14.3 
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days for does bearing singletons, 58.5±30.0 days for  does with twins and 
61.7±30.7 days for does bearing triplets (no significant differences). Khanum et 
al., (2007) reported that all animals exhibited a postpartum period of 15–59 days 
with an average of 27.9 ± 14 days.  
Freitas et al., (2004) found that the lengths of postpartum periods were 78.93±7.61 
and 95.26±11.80 days for Anglo-Nubian and Saanen goats raised in North-east 
Brazil. He observed that 14.7 %( 5/34) of the Anglo-Nubian and 24.0 %( 6/25) of 
the Saanen goat did not show oestrus until 200 days after postpartum, but no 
statistically significant difference was detected. The goats that did not present 
oestrus by 200 days postpartum were considered to have a long postpartum 
anoestrus (PPA); therefore, it was not possible to determine when it ended. One of 
causes for this long PPA is the possible occurrence of silent ovulation not 
proceeded by estrous behaviour, as described in goats by Delgadillo et al., (1998) 
in tropic and sub-tropical regions and by Corteel and Cogniè (1985) in temperate 
regions. Yagoub (2003) found that the mean length of postpartum period was 
50.75±2.62 days in Nubian goats. Azhar et al. (1992) reported that the postpartum 
oestrous interval was 66.96± 5.10 days for Teddy goats under local condition for 
goats in Zimbabwe. Hassan et al.(2007) found the postpartum period was 
38.75±10.5 and 121.75±15 days for crossbred and Black Bengal goats, 
respectively. The postpartum period range from 15 to 59 days for Dwarf goats. 
Celtiberian goats exhibited a parturition- first oestrous interval of 136.3 ± 30 days, 
which was similar (P>0.05) to that recorded for the Creole group (157.1± 28 days) 
but shorter (P<0.05) than Nubian goats (169.5±27 days) (Martínez et al., 2005).  
Mbayahaga et al., (1998) found that the interval between parturition in Burundi 
goats was 144±56 days. Ali (2004) reported that the mean postpartum period 
length was 67.00±7.56 days, with range between 56 and 82 days. Llewelyan et al. 
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(1992) found that the mean interval from kidding to onset of oestrous cycles was 
97.3±9.5 days. 
During postpartum anoestrous period, the progesterone concentrations remained at 
basal levels, fluctuating between 0.1 and 0.9 µg/ ml and exhibited an increase in 
basal levels with the resumption of postpartum cyclicity (Khanum et al., 2007). 
Yagoub (2003) found the progesterone concentration after the first oestrus as 
3.66±0.46 ng/ml in Nubian goats.  
1.1.3.1 Factors affecting postpartum period 
The postpartum in goats is affected by several factors. These factors include: 
1.1.3.1.1 Breed 
The postpartum length varies among goat breeds according to Riera (1982) and 
Grelying (1988). Freitas et al., (2004) found that the Anglo- Nubian goats 
presented a shorter mean first postpartum oestrus cycle (23.89±5.64 days) when 
compared to Saanen goats (46.20±9.50 days) (P<0.05) raised in north-east Brazil. 
Yagoub (2003) found that the mean length of postpartum period in Nubian goats 
is 50.75±2-62 days, while Boer goats have postpartum period of 55.0±24.9 days 
(Greyling, 2000) and Creole goats have postpartum period of 21 days 
(Chemineau, 1983).     
1.1.3.1.2 Age and parity 
The age is considered one of the factors affecting the length of postpartum period. 
Torres-Acosta et al., (1996) reported that the interval to first oestrous period 
postpartum tended to decrease in goats older than 3 years. Rekwot et al., (2000) 
found that the mean interval from parturition to resumption of ovarian activity for 
cows with three to five calvings was 65.1 days, which was significantly earlier 
than the value of 71.2 days for cows with one to two calvings. By 60 to 80 days 
postpartum, the proportion of cows showing ovarian activity among cows with 
three to five calvings was greater than those with one to two calvings. Yagoub 
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(2003) reported that the goat aging 2-3 years had a significantly (P< 0.001) shorter 
postpartum period than those aging above 3 years.  
1.1.3.1.3 Season of kidding 
Several authors studied the effect of season on postpartum period. The postpartum 
period of Boer kidded in May, late autumn as shorter than those which kidded in 
October, early summer (Geryling, 1988). In Creole female goats the postpartum 
period was found to be 200 days, 100 days and 50 days for those which kidded in 
January, May and October respectively (Flores et al., 1998). Freitas et al. , (2004) 
concluded that season of parturition has a major influence on the time of 
reinitiating sexual activity postpartum, when he studied the postpartum period in 
Anglo-Nubian and Saanen goats raised in semi-arid areas of north-eastern Brazil. 
Rekwot et al., (2000) reported that the mean interval from calving to resumption 
of ovarian activity for cows that calved in the dry season was 71.3 days, which 
was significantly earlier than for cows that calved in the rainy season (78.6 days). 
At 60 days postpartum, the proportion of cows that resumed postpartum ovarian 
activity among cows that calved in the dry season was greater than the cows that 
calved in the rainy season. 
A significant effect of season due to changes in temperature and photo period, 
therefore proper housing is essential to avoid high temperature in summer and low 
temperature in winter and control of photo period by artificial lighting induce 
early onset of oestrus postpartum (Laing et al., 1988).  
Llewelyn et al. (1995) reported that the season might also play a regulatory role, 
since does kidded in April to June (winter) were anoestrus for 82.7±15.0 days 
compared to 112±7.3 days for does kidded in October to February (spring), 
although the difference was not significant (Occurrence of first oestrus postpartum 
in winter is lower than it’s occurrence in spring).  
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1.1.3.1.4 Body condition  
Body condition is an indicator of the amount of body reserves stored in sheep (Fat 
and Muscles). However, body condition scoring (BCS) system has been developed 
to enable accurate objective judgment of the body condition (Paul, 1995). Several 
authors have described methods of allocating scores or indices of body condition. 
Under Australian pastoral condition, sheep were given a BCS based on a six-point 
scale out-lined by Jefferies (1961) and developed by Russel (1984). Extremely 
emaciated sheep score zero, emaciated sheep 1, thin sheep 2, average sheep 3, fat 
sheep 4 and obese sheep 5 scores. 
The postpartum duration of anoestrus is affected by the body condition and 
feeding level (Wright et al., 1987) in the cows. Haresian (1981) showed that under 
nutrition-induced reduction in body condition of ewes would reduce the LH pulse 
frequency and thereby the reproductive functions. 
1.1.3.1.5 Nutritional status 
The length of postpartum period is decreased, when the body weight of Nubian 
goats was high above 47 – 25 kg at kidding (Terres- Acosta, 1996).  
Riera (1982) stated that the nutritional status is considered as one of the main 
factors affecting the length of postpartum period. 
Underfeeding cause loss of weigh and result in an oestrus which leads to a long 
postpartum period (Arthur et al., 1998).  
The body condition score (BCS) and live weight, which depend mainly on 
nutrition are intimately connected to the productivity of domestic ruminants, thus 
animals storing surplus of energy in the time of dietary sufficiency have a short 
postpartum period (Robinson, 1990). Mani et al., (1992) reported that feed 
restriction is known to increase the time taken for the onset of oestrus.    
Shahneh et al., (2008) stated that eCG administration and flushing did not had any 
effects on oestrus incidence rate. 
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1.1.3.1.6 Suckling 
Suckling and length of nursing affect the length of postpartum period in Creole 
female goats (Delgadillo et al., 1998). Short et al., (1990) found that suckling 
prolong the postpartum interval to ovulation. 
Rigor et al., (1984) reported that suckling stimulus and lactation status affect the 
length of postpartum period in Boer does. Thus suckling is one of the major 
factors that determine the length of postpartum oestrus in dairy animals.  
Suckling induces suppression of LH resulting in a low LH concentration in the 
blood which is associated with a long postpartum period anoestrus (Acosta et al., 
1983).  
Stress of suckling inhibits adrenal gland resulting in increased blood progesterone 
and cortisol, therefore increases the length of postpartum period (Mukasa et al., 
1991).  
Suckling and/or act of milking apparently inhibits the release of GnRH necessary 
for restoration of the pulsatile pattern of LH release, thus leads to along 
postpartum period (Hafez, 1993).  
1.1.3.1.7 Diseases 
Difficulty in parity and uterine infections cause endometritis which delays 
postpartum period in cows (Arthur et al., 1985). Also retention of placenta which 
occurs occasionally in dairy goats; lead to a long postpartum period (Riera, 1982). 
Moreover, pseudo- pregnancy and hydrometra in dairy goats delay postpartum 
period (Kornalijnslijper et al., 1997). Furthermore, any disease that causes 
abortion and stress prolongs the postpartum period in dairy cows (Hafez, 1993). 
Ovarian cysts, in cows with sever endometritis, delayed ovarian rebound and 
prolonged postpartum (Mateus et al., 2002).  
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1.1.3.1.8 Prolificacy 
The type of delivery is known to have no effect on the length of postpartum period 
in Boer goats (Greyling, 1988). For does bearing singletons the length of 
postpartum period was found to be 53.2±14.3 days, for that with twins was found 
to be 58.7±30.0 and for those bearing triplet was found to be 61.7±30.7 days. 
Mbayahaga et al., (1998) found that litter size did not affect the postpartum 
anoestrus length, in the twin bearing goats (160±58 days), values were 
numerically higher than those in single bearing does (112±41 days), but they did 
not statistically differ. While, Yagoub (2003) reported that the prolificacy 
(P<0.05) affects the length of postpartum period. Does that gave triplets expressed 
a longer postpartum period as compared with those having singletons or twins.   
1.1.3.2 Hormonal treatment during postpartum period 
1.1.3.2.1 Prostaglandin F2α 
PGF2α was used during first, second and third week postpartum in Nubian goats by 
Nawal (2003). The result indicated that a single injection of PGF2α during the 
second and third week shortens the length of postpartum and accelerates 
occurrence of first oestrus postpartum. PGF2α is responsible for the expulsion of 
lochia or uterine discharge that normally occurs during puerperium and promotes 
uterine involution (Kindal et al., 1984).     
1.1.3.2.2 GnRH 
The effect of GnRH on postpartum period was studied by Yagoub (2003). He 
concluded that GnRH treatment during postpartum period reduces the length of 
postpartum period and enhances ovarian cyclic activity in Nubian goats. Also, 
Nawal (2003) reported that used of GnRH during first, second and third week 
postpartum in Nubian goats induces the first postpartum oestrus earlier as 
compared with the control. Elzubier (2003) used of GnRH during first, second and 
third week postpartum in dairy cow reduces the period. Knight et al. (1988) 
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reported that GnRH was also used to induce ovulation in seasonally anoestrous 
goats.    
1.1.4 Kidding interval 
The kidding interval is defined as the period of time in days between two 
consecutive kidding of a dam (Steele, 1996). This trait is important when 
describing reproductive efficiency under tropical conditions, where goats breed all 
year round (Lindsay et al., 1982; Saithanoo and Norton, 1991). The interval 
between kidding is of great importance for the economics of production (Song et 
al., 2001).  
The kidding interval was 451±16.6 days for Angora goats in India (Lawar et al., 
1991). Mellado et al. (1991) observed kidding interval of 301 days for Anglo 
Nubian goats, Ali et al. (1983) reported kidding interval of 361 and 352 days for 
Alpine and Nubians, respectively and Awemu et al. (1999) observed a period of 
215±3.2 days. Parity and year had significant effects on the kidding interval. 
Dickson-Urdaneta et al., (2000) found kidding intervals for Alpine and Nubians of 
390.7±15.3 and 414.4±21.5 days, respectively. Akusu and Ajala (2000) observed 
significantly longer kidding interval (P<0.05) in the post-weaning (429.69 ± 
35.84) than in the pre-weaning does (196.77 ± 2.09). Song et al., (2006) recorded 
mean kidding intervals for Korean native goat (KNG) does as 207.8 ± 1.8 and 
211.6 ± 2.7 days under extensive and intensive environments, respectively. A very 
short kidding interval (203.7 ± 46 days) for Dwarf goats was reported by Khanum 
et al., (2007).  Amoah and Gelaye (1990) reported 166 and 1100 days in Tonga 
and Fiji goats, respectively.  
Dickson-Urdaneta et al., (2000) found that the year of kidding had a significant 
effect (P < 0.01) on kidding interval: least-squares means increased linearly from 
284.4 days in 1989 to 411.4 in 1993. The sudden and unexpected increase 
observed in 1994 (590 days), cannot be reasonably explained by other than 
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management and climate factors. Other authors have also found a significant 
effect of year on kidding interval (Wilson and Murayi, 1988; Mtenga et al., 1994 
and Odubote, 1996). Changes in climatic conditions from one year to the next, 
such as rainfall, temperature, and feeding and health practices can be the main 
causes of year effect. Furthermore, Marai et al., (2002) found a kidding interval in 
Nubian (Zaraibi) goats of 349.5 days. The time of birth had a significant effect on 
kidding interval. The mean kidding interval was 8.5 ± 1.2 months for Creole goats. 
Paul et al., (1991) found that interval between kidding was 8 – 9 months for Black 
Bengal goats. The kidding interval was 274.05±8.91, 261±75, 193.10, 238, 
179±20and 270±22 day for Teddy goats, West African Dwarf goats, Black Bengal 
does, South African indigenous goats, Black Bengal and it’s crossbred and 
German Fawn does (Azhar et al., 1992;Adeoye, 1995; Hossain et al., 2004, Web 
and Mamabolo, 2004; Hassan et al., 2007and Ćinkulov et al., 2009). While, 
Bughio et al.(2002) found that kidding interval range from 252.30 to 277.30 days 
for Kamori goats. The mean average kidding interval of 11.1±0.1 and 10.7±0.1 
months for Gabra goats and Rendille goats reported by Warui et al. (2007). 
Whereas, Dhara et al. (2008) found that kidding interval range from 205±1.1- 
207±2.0 days for black Bengal goats.     
1.1.5 Kidding rate 
Kidding rate is calculated by dividing the kids born alive by the total number of 
goats that kidded (Hafez and Hafez, 2000). Kausar et al. (2009) found that a 
kidding rate in (Beetal X Dwarf) goats was 87.5%. Martínez et al., (2005) reported 
that fertility rate was similar (P>0.05) between Creole (58.1%) and Nubian 
(71.4%) breeds, and between Creole and Celiberians (58.1% and 33.3%, 
respectively); however, fertility was higher (P<0.05) for the Nubian group 
compared with that recorded for Celiberians goats. Kusina et al.(2000) found that 
the kidding rate was 70% for Mashona does treated with intravaginal progesterone 
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sponges. Kidding rate was 68.8% for Damascus goats treated with MAP plus eCG 
(Zarkawi et al., 1999). Bitaraf et al. (2007) reported that kidding rate was 55 and 
60% for Nadooshani does treated with CIDR and FGA sponges and artificially 
inseminated. Fertility was 80% for Greek goats treated with FGA- songes with or 
without eCG reported by Amarantidis et al. (2004). He added that administration 
of 400 iu eCG at termination, or 48 h before the termination of intervaginal FGA- 
treatment, did not noticeably improved fertility. Al- Merestani et al. (2003) found 
that the kidding rate was 88% for Damascus does treated with vaginal sponges 
plus eCG. Ahmed et al. (1998) reported that fertility rate was 33% in Sudanese 
Nubian goats treated with progesterone impregnated sponges plus eCG. Regueiro 
et al. (1999) reported that kidding rate was 45.5, 28.6 and 71.4% for crossbred, 
Nubian and Saanen does treated with MAP intravaginal sponges plus eCG. While, 
Greyling and Van Niekerk (1991) found that kidding rate was 53.3% for Boer 
does treated with intravaginal sponges plus eCG out of season. 
1.1.6 Litter size 
Litter size defined as the number of kids born per kidding doe (Alexandre et al., 
1999 and Steele, 1996). Song et al., (2003) reported that the mean litter size in the 
Korean native goat was 1.69±0.03, and it was affected by parity. Awemu et al., 
(1999) found that the litter size in Red Sokoto does (1.8) was significantly affected 
by parity and season. Lehloenya et al., (2005) reported average litter size of 
2.2±0.2 and 2.0±0.2 for Boer and Nguni goats, respectively, following oestrous 
synchronization and artificial insemination. Litter size was 1.7 for Creole goat 
(Alexandre et al., 1999). Martínez et al., (2005) found that Creole goats exhibited 
a higher prolificity (1.4±0.51 kids/kidding doe); P<0.05) than Nubians (1.1±0.30 
kids/kidding doe) or Celtiberians (1.1 ± 0.31 kids/kidding doe). Khanum et al., 
(2008) reported a litter size for Dwarf goats as 1.8±0.5. Kusina et al. (2000) found 
that a prolificacy (litter size) was 1.71± 0.18 for Mashona does treated with 
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sponges. The litter size was 1.75± 0.25, 1.75± 0.25, 2.25± 0.25, 2.00± 0.40 and 
1.75± 0.25 for West African Dwarf treated with 25mgMAP, 50 mg MAP, 5 mg 
MAP, 10 mg MAP and 5 mg sterile water (Imasuen and Ikhimioya, 2009). 
Zarkawi et al. (1999) found that the litter size was 1.95 for Damascus does treated 
with intravaginal progesterone sponges plus eCG.    
1.1.7 Birth weight 
Birth weight of kids is regarded as one of the most important contributory factors 
for improving growth (Husain et al., 1996). The birth weight of Boer kids was 
3.23±0.76 kg (Seabo et al., 1994). Zarkawi et al., (1999) found that the average 
birth weight of Damascus kids was 3.8 kg; single-born kids were significantly 
(P < 0.05) heavier at birth than individual twins (4.8 versus 3.8 kg). Akusu and 
Ajala (2000) found that the mean birth-weight of the West African dwarf kids was 
1.16±0.03 kg. Litter size had significant influence on kid birth weight, but the 
season of birth had no significant influence. Moreover, Lehloenya et al., (2005) 
reported that the mean kid birth weight of Boer goats was 2.7± 0.5 kg with males 
being significantly (P < 0.05) heavier than females or crossbred kids significantly 
heavier than pure breed kids. Kid birth weight decreased with an increase in litter 
size, resulting in birth weights for singleton, twins, triplets and quadruplets being 
significantly (P < 0.01) different from each other (3.6 ± 0.4 kg, 3.1 ± 0.5 kg, 2.3 ± 
0.6 kg and 1.6 ± 0.3 kg, respectively). Khanum et al., (2007) recorded that the 
initial birth weight of kids averaged from 1.6 ± 0.2 kg to 2.1 ± 0.5 kg for Dwarf 
goat. Amoah and Gelaye (1990) reported that the average birth weight of kids 
born to does in Kiribati, Fiji, Cook Islands, Tonga and Western Samoa were 2.85, 
2.98, 1.92, 2.70 and 2.49 kg, respectively.    
Husain et al., (1996) reported that the birth weight varied according to type of 
birth and sex, the single kids showed the highest weight at birth (1.03 ± 0.02 kg) 
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followed by twins and triplets. The male kids had higher birth weight (1.03 ± 0.2 
kg) than females (0.93 ± 0.02kg). 
Alexandre et al., (1999) found that the birth weight was 1.73 ± 0.34 kg for Creole 
goats. Zarkawi and Al- Masri (2002) recorded that single kids were significantly 
(P < 0.05) heavier than twin kids, at 4.4±0.8 and 3.2±0.7 kg, respectively. In the 
same line, single born kids were heavier (P < 0.05) than twins, with 1.9±0.4 vs. 
1.6±0.3 kg (Mbayahaga et al., 1998).   
Shahneh et al., (2008) found that the flushing and eCG treatment did not have any 
effects on birth weight of kids, it affected kid crop via twinning rate. Khanum et 
al., (2008) the average birth weight of Dwarf kids was 1.6±0.2 kg. Al-Merestani et 
al. (2003) found that overall average birth weight of Damascus kids was 4.0 kg. 
While, Sodiq (2004) reported that the overall birth weight of kacang goats was 
2.1±0.02 kg.    
1.2 Techniques used to improve reproductive efficiency 
1.2.1 Oestrous synchronization 
Synchronization of oestrus can be accomplished by hormonal and non-hormonal 
methods (Noakes et al., 2001). The non hormonal means include manipulation of 
photo-period, nutrition and introduction of teaser rams to ewes (male effect). 
Hormonal methods involve the use of luteolytic hormone (PGF2α) or suppression 
of heat by administration of long-term progestagens with or without 
gonadotrophins (Roberts, 1986). 
1.2.1.1 Hormonal methods 
Hormonal methods of oestrous synchronization exert their effect through artificial 
prolongation of diestrus by exogenous progesterone or shortening it by 
administration of luteolysins (Mauleon and Ortavant, 1975). Furthermore, the 
objective of hormonal treatments is to mimic the endocrinal mechanisms 
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regulating the sexual cycle (Leboeuf et al., 1997). Thus, several hormones and 
protocols are used:- 
1.2.1.1.1 Progesterone / progestagens 
Progesterone and progestational compounds have been used extensively in most 
domestic species as a method of controlling the oestrous cycle, particularly 
synchronization within groups of females. In general, the principle behind their 
use is that the exogenous progestagens act in the same way as a corpus luteum, 
resulting in a negative feed back upon the anterior pituitary and a suppression of 
cyclic activity (initiated by the release of gonadotrophins). When the source of 
progestagen is withdrawn, or its effect declines, there is a return to cyclic activity 
(Noakes et al., 2001).  
Several methods have been used to administer progesterone in does. Most of the 
progestational substance are administered via intravaginal route in the form of 
impregnated sponges or tampoons, as progesterone is readily absorbed at a 
sufficient rate (Arthur et al., 1998; Hafez and Hafez, 2000) and the devices are 
easy to apply (Robinson, 1965). Robinson (1976); Wheaton et al., (1984) reported 
that sponges impregnated with potent progesterone analogues, mainly 
fluorogestone acetate (FGA) and methyl acetoxy-progesterone (MAP), were 
effective in much lower amounts than progesterone in suppressing oestrus. Crosby 
et al., (1983) reported a similar number of ewes bred and ewes lambing among 
anoestrous ewes receiving 500 mg progesterone, 30 FGA or 60 MAP sponges. 
Other means of administering progesterone intravaginally include the controlled 
internal drug releaser (CIDR). They are vaginal pessaries consisting of plastic 
cones and outer surface of silicone elastomer impregnated with progesterone for 
12-14 days (Welch et al., 1984; McMillan, 1986). Crosby et al., (1983) found 
10% lower lambing rate in ewes treated with progesterone, FGA of MAP sponges, 
which resulted in similar lambing rates, than with CIDR. However, this type of 
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vaginal pessary has advantages over the vaginal sponges. It is easy to insert, 87% 
remain in situ and on withdrawal there is no discharge as occasionally seen at 
sponge removal. This is attributed to the shape of the dispenser which permits 
fluid drainage. Progesterone impregnated implants have been used to control 
oestrus; these implants are usually placed subcutaneously on the ear or on the pit 
of the leg (Evans and Maxwell, 1987). Bearden and Fuquay (1997) reported a dose 
range of 40 -50 mg (FGA) and the length of progesterone treatment varied from 
12 to 22 days (Evans and Maxwell, 1987; Bearden and Fuquay, 1997). 
Greyling and Van der Nest (2000) found that the oestrous response, time from 
sponge withdrawal to oestrus and the duration of the induced oestrous period 
following the 30 and 60 mg sponge treatments for the Boer and Indigenous feral 
does were 15(75), 14(70), 17(85) and 13(65); 50.7±26.3, 44.6±24.8, 53.2±27.5 
and 43.1±24.7; 31.5±15.0, 34.3±21.7, 31.1±14.7 and 40.0±22.0 h, respectively.  
The efficiency of MAP and FGA sponges and controlled internal drug release 
(CIDR) devices for synchronizing oestrus in goats was evaluated during the 
natural breeding season. The three progestagen treatments did not show significant 
differences in oestrous response (97%) and duration (33.3±13.4) of the induced 
oestrous period. Time to the onset of oestrus was significantly advanced in the 
CIDR (27.2±0.4 h) group, when compared to FGA, (30.9±0.4 h) and MAP 
(32.2±0.5 h) groups. The results suggest that MAP, FGA and CIDR intravaginal 
progestagen treatments are equally efficient in synchronizing oestrus in goats 
(Motlomelo et al., 2002). 
Amarantidis et al., (2004) reported that the oestrous response, time to onset and 
duration of the induced oestrus were 100%, 29.6±4.2 and 31.2±4.9, respectively, 
for Greek goats treated with FGA-impregnated sponges. Oestrus synchronization 
was performed using progestagen intravaginal pessaries impregnated either with 
30 mg fluorgestone acetate (FGA; n=14) or 60 mg medroxyprogesterone acetate 
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(MAP; n=10) over a 12-day period. Oestrus onset for MAP and FGA groups was 
50.4±17.9 and 32.6±19.5 h, respectively (P<0.01). The effect of the FGA 
treatment was different from that of MAP and control (P<0.01) (Romano, 1998a). 
He added that the average time of oestrus onset for the experiment group 
(37.6±16.6 h) was significantly (P<0.03) shorter than that for the control group 
(48.3±17.1 h). 
Ahmed et al., (1998) reported that 70% of goats came in oestrus within 53.3±17.5 
h from sponge removal. 
Romano (2004) reported that the onset and duration of induced oestrus for the 
CIDR, FGA and MAP group were 40.2±10.5, 32.9±9.7 and 48.8±12.0 h; 
39.2±10.9, 43.8±13.8 and 40.0±11.3 h, respectively.  
Progesterone injected intramuscularly at 12.5, 25.0, 37.5 mg and 1.0 ml 
physiological saline as control treatment, were given every 24 h for 14 days, 
would be effective in synchronizing heat in West African Dwarf goats (Abu et al., 
2008). 
Ali (2004) reported that the oestrous response, time to onset of the oestrus were 
50% and 42.33±10.98 h, respectively, for Desert goats treated with CIDR. 
Kusina et al., (2000) reported that 80% and 30% of Moshona goats were bred 
within 11-90 hours after treatment with intravaginal progesterone sponges and the 
control. Greyling et al., (2002) in their study about superovulation and embryo 
transfer in South African Boer and indigenous feral goats, treated donor animal 
with 20 mg FSH injection and recipients with CIDR for 17 days. The interval 
from cessation of treatment to estrus for donor was 42.0 and 33.5 h and recipient 
27.2 and 28.5 h for Boer and indigenous does, respectively. 
kausar et al., (2009) reported that all the experimental goats exhibited oestrus 
within 21-100 h of removal of sponges. The average time from sponge withdrawal 
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to the onset of oestrus was 65.4±24.0 h and duration of oestrus was 29.8±6.7 h in 
experimental group. 
1.2.1.1.2 Progesterone/progestagens and eCG 
The progestagens have been widely used in controlling reproduction in does, 
either on their own (as mentioned before) or in conjunction with other hormones, 
such as gonadotrophins. Progestagens and gonadotrophins have been used to 
synchronize oestrus and increase ovulation in different breeds of sheep (Cumming, 
1976; Langford et al., 1983).  
Pregnant mare serum gonadotrophin (eCG/PMSG) is more commonly used 
because of its relatively long-acting effect and only a single injection is required 
compared with pituitary extracts of horses and pigs which are short-acting and 
require frequent injections to sustain their effect (Evans and Maxwell, 1987). The 
most used doses of eCG are between 400 and 500 IU for ewes in natural breeding 
season and 600-700 IU for those in the non breeding season (Murray et al., 1986; 
Evans and Maxwell, 1987). 
The eCG can be given at any time during the 2 days before the time of removal of 
the progesterone sponges, pessary or implants (Evans and Maxwell (1987); eCG 
injection at the time of pessary or implant removal is more practiced than other 
protocols. This hormone can be applied either intramuscularly or subcutaneously 
(Boshoff and Burger, 1973; Evans and Maxwell, 1987). Intravaginal progestagen 
sponges, followed by eCG injection have been given to does to synchronize 
oestrous during the normal breeding season (Menegatos et al., 1995), to induce 
oestrus out of season (Karatzas et al., 1997; Zarkawi et al., 1999) and to improve 
ovulation rate (Greyling and van Niekerk, 1991).  
Oestrous was synchronized in 40 Malabari goats using FGA or MAP or CIDR in 
combination with 600 IU PMSG at pessary withdrawal (Selvaraju et al., 2007) 
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Zeleke et al., (2005) conclude that both MAP and FGA sponges can be used to 
synchronize oestrus efficiently in Dorper ewes during the transition period from 
breeding to anoestrus. Administration of 300 IU PMSG preferably 24 h prior to or 
at progestagen sponge withdrawal is essential to obtain better fertility rates from 
induced oestrus and artificial insemination. The subcutaneous administration of 
PMSG is preferable to intramuscular administration as it resulted in higher fertility 
rates and litter size.  
In a study conducted in goats treated with progestagen for 11 days and injected i.m 
with 400-600 IU of eCG and 50 µg of PGF2α on day 9, fertility was significantly 
decreased when eCG binding was higher than 10% (Baril et al., 1996). The result 
showed that the repetition of treatment with eCG to induce oestrus in goats 
increases eCG binding. This could explain the lower efficacy of hormonal 
treatments to synchronize oestrus and the associated decrease in fertility when 
goats are inseminated at a predetermined time.  
Nubian does treated with MAP for 12 days and injected with 500 IU PMSG 
outside the breeding season exhibited signs of oestrus within 36 h following 
sponge withdrawal (Fleming et al., 1990). Amarantidis et al., (2004) found that 
the use of FGA-impregnated sponges, and FGA-impregnated sponges plus 
intramuscular injection of 400 IU PMSG was effective in the attainment of early 
and compact synchronization of oestrus in goats. The oestrous response, time to 
onset and duration of the induced estrus were 100%, 27.7±4.3 and 29.7±4.21, 
respectively, for Greek goats treated with FGA-impregnated sponges plus 
intramuscular injection of 400 IU eCG. Karatzas et al., (1997) reported that the 
percentage of synchronized oestrus varied from 91.0 to 95.0% in does treated with 
intravaginal sponges containing 60mg MPA for 17 to 21 days, and 500 IU eCG 
administered 48 h before sponge withdrawal. Lehloenya et al., (2005) reported 
that all does were synchronized for 16 days with MAP followed by an i.m 
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injection of 300 IU eCG at progestagen withdrawal. Cervical inseminations were 
performed at a fixed time (48 h and 60 h) with fresh diluted Boer goat semen. 
Moreover, they added that no significant differences between Boer and Nguni 
goats were recorded with aspect to oestrous response (98 and 93%) and the onset 
of oestrus (29.1±0.9 h and 30.7±0.8 h), respectively. 
Dogan et al., (2005) stated that the use of MAP/PMSG and FAG/PMSG 
intravaginal progestagen treatment with or without cloprostenol were equally 
efficient in synchronizing oestrus in non- lactating Anatolian black does during the 
natural breeding season.  
Jubara (1996) reported that the mean interval from treatment end to onset of 
oestrus (hours) was 52.6±11.1, 23.3±17.5 and 52.3±14.3 h for does (Nubian goats) 
treated with 125µg estrumate (cloprostenol), sponges (40mg of progesterone) and 
sponges plus 300 IU eCG.  
Ahmed et al. , (1998) reported that oestrus response and conception rate were 
77.7% and 88.9% for Nubian does treated with sponges (40mg of progesterone) 
and sponges plus 300 IU eCG. While, Zarkawi et al. (1999) observed that 
conception rate was 65% for Damascus goats treated with MAP plus eCG.     
Greyling and van Niekerk (1991) stated that eCG lead to a higher (P<0.01) 
oestrous response and a shorter time (P<0.01) from cessation of treatment to onset 
of oestrus in Boer goats treated with intravaginal sponges only (100% vs. 53.3%) 
and (40.0±9.7 vs. 72.1±19.9 h).  
Ali (2004) found that the oestrous response, time to onset of the oestrus were 
83.33% and 39.83±14.14, respectively, for Desert goats treated with CIDR plus 
eCG. Menegatos et al., (1995) found that all does exhibited oestrus between 36 
and 48 h after sponge removal. Greyling et al., (2002) reported that induced 
oestrus period was 42.0±10.7 and 58.3±25.2 h for Boer and Indigenous goats 
treated with CIDR plus 400 IU eCG. Zarkawi et al., (1999) reported that the 
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induction of oestrus in 100% Damasucus does between 21 and 68 h outside 
breeding season, using intravaginal progestagen sponges (MAP) plus eCG. 
Fonseca et al. (2005) found that pregnancy rate was 77.3% for does received an 
MAP intravaginal sponge plus e CG and cloprostenol 24 h before removal.  
Al- Merestani et al. (2003) found that multiple born kids were 88.4% for 
Damascus goats treated with sponges plus eCG. While, Shahneh et al. (2008) 
reported that twining rate was 4.8 and 42.9% for Nadooshan goats treated with 
CIDR plus eCG and CIDR plus eCG and flushing. Twining rate was 66.7% for 
Damascus goats treated with intravaginal progesterone sponges plus 200 i.u eCG 
(Zarkawi et al. , 1999). Also, Bitaraf et al. (2007) reported that twining rate of 
27.78% in Nadooshani goats after oestrous synchronization and artificial 
insemination. Amarantidis et al. (2004) recorded that twining rate were 25 and 
12% for Greek does treated with FGA-sponges without and with eCG. Twin was 
50.4 and 54.4% for Korean antive goats under extensive and intensive 
environments reported by Song et al. (2006).   
1.2.1.1.3 Prostaglandin and its synthetic analogues 
The length of interoestrous interval in most domesticated species is controlled by 
the duration of the life span of the corpus luteum. Premature lysis induced by 
administration of prostaglandin (PGF2α) or its analogues can be used to 
manipulate the normal pattern of cyclic activity (Noakes et al., 2001). 
Prostaglandin therapy depends on the presence of an active corpus luteum and 
therefore can be effective only during the breeding season (Hafez and Hafez, 
2000). The corpus luteum is only responsive to PGF2α between days 6 and 17 of 
the oestrous cycle (Evans and Maxwell, 1987; Arthur et al., 1998; Hafez and 
Hafez, 2000). 
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The most used protocol for oestrous synchronization is comprised of two 
injections of PG at intervals between 10 and 14 days (Evans and Maxwell, 1987; 
Leboeuf et al., 1997). 
Khanum et al., (2006) results suggested that estrumate is an effective method for 
the induction and synchronization of the oestrous cycle with high fertility rate, for 
the Dwarf goat received two intramuscular doses of estrumate (125 µg/ml) at 10 
days interval. In another study (Ahmed et al., 1998), synchronization of oestrus in 
Nubian goats with a double intramuscular injection of cloprostenol (125 µg) was 
found to be more efficient than the progesterone impregnated intravaginal 
sponges; all does responded to the treatment by showing the estrus; 77.8% of the 
animal showed gestation, the rate that was significantly higher than the untreated.  
Kusina et al., (2000) reported that 64% of Moshona goats were bred within 11-90 
hours after treatment with PGF2α. Ali (2004) found that the oestrous response, 
time to onset of the oestrus were 100% and 38.83±8.18, respectively, for Desert 
goats treated with PGF2α. 
1.2.2 Artificial insemination 
I.2.2.1 Insemination site (techniques) 
Doe can be artificially inseminated using different methods such as vaginal 
insemination (Evans and Maxwell, 1997; Frietas et al., 1996; Parkinson, 2001; 
Paulenz et al., 2005), intracervical insemination (Corteel et al., 1988; Ritar et al., 
1990; Karatzas et al., 1997; Bearden and Fuquay, 1997; Arthur et al., 1998; 
Kareta et al., 1999; Leboeuf et al., 2003; Menchaca and Rubianes, 1997; Romano, 
2004; Salvador et al., 2005), intrauterine insemination (Haibel, 1986; Corteel et 
al., 1988; Bearden and Fuquay, 1997; Parkinson, 2001and Ehling et al., 2003 in 
sheep), laparoscopic insemination (Ritar et al., 1990; Leboeuf et al., 2000 and 
Sohnrey and Haltz, 2005), transcervical insemination (Sohnrey and Haltz, 2005).       
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1.2.2.2 Insemination time  
The ideal timing of insemination was before ovulation, 12- 18 hours after the 
onset of oestrus (Evans and Maxwell, 1987). The optimum time for intracervical 
insemination was 55±1 hour after sponges removal or 15-17 hours after the onset 
of detected oestrus (Parkinson, 2001). Karatzas et al., (1997) found that artificial 
insemination was performed once (50 to 55h after sponge withdrawal) or twice 
(36 and 60 h after sponge removal) with fresh or frozen-thawed semen. Salvador 
et al., (2005) stated that goats were inseminated via cervix with frozen semen at 
46±1 h after the removal of vaginal sponges. In Cashmere goats cervical 
insemination was performed after 45 – 55 hours after CIDR withdrawal, and 55 or 
65 hours after sponges removal and the time of laparoscopic insemination was 39 
and 45 hours after removal of CIDRs (Ritar et al., 1990). Chemineau et al., (1991) 
reported that the optimal timing for single insemination (45 ± 1 h after sponge 
removal) and two inseminations were performed at 30 and 48 hours after sponge 
removal. While the females should be inseminated twice, 12 and 24 hours after 
first detection of natural oestrus. Paulenz et al., (2005) recorded the does were 
inseminated once between 12 and 24 hours after detection of standing heat. 
Insemination could be performed by intravaginal, cervical or intrauterine via 
cervix 12 hours or 12 – 24 hours from the onset of oestrous behavior (Romano, 
1996). While Baril et al., (1992) performed insemination with frozen semen at 43 
and 45 hours in Saanen and Alpine does, respectively. Corteel et al., (1988) 
recorded that double inseminations were performed at 43 hours and 50 hours, and 
once insemination was performed at 43 ± 2 hours and 46 ± 1 hour after sponge 
removal. Leboeuf et al. (2003) reported that goats were inseminated 
intracervically at 43±1 hour after sponge removal. Cervical artificial insemination 
with fresh diluted semen was performed at fixed time (36 and 48 h) following 
progestagen withdrawal (Dogan et al., 2004). Lactating goats were inseminated 
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exo- cervically once, during the induced oestrus, at 43±2 or 45±2 hours after 
sponge removal for Alpine or Saanen breeds, respectively (Lebouef et al., 1998). 
Menchaca and Rubianes (2007) performed artificial insemination with fresh 
semen at 48 h or 54 h. Romano (2004) stated that each doe was inseminated 
intracervically 12 and 24 h after the onset of oestrus. While, Motlomelo et al., 
(2002) and Lehloenya et al., (2005) performed cervical inseminations with fresh 
diluted Boer goat semen at fixed time (48 and 60 h) followed progestagen 
withdrawal.  
The time of insemination varies according to the method of insemination. In 
general the optimum time for vaginal and cervical insemination of ewes and does 
is 12-18 hours after onset of oestrus (Roberts, 1986; Arthur et al., 1998; Aiello, 
1998). Cervical insemination was carried out between 48-58 hours (with a mean of 
55 h) after sponges removal, whereas, intrauterine insemination could be done at 
60-66 hours after sponges withdrawal (Evans and Maxwell, 1987).  
According to Robertson (1977) the synchronized ewes should be inseminated 48-
55 hours after removal of progestogen treatment. The time, when two 
insemination are performed after any hormonal control of oestrous cycle, it should 
be done at 48-50 and 58-60 hours after sponge removal (Colas et al. 1973; 
Williams, 1995; Evans and Maxwell, 1987), while Barlow et al., (1974) 
inseminated at 48 and 64 hours, Langford and Hackett (1980) at 54 and 60 hours 
and that adopted by McClelland and Quirke (1971) were 48 and 58 hours.  
Each doe was inseminated intracervically twice at a fixed time 36 and 48 h 
following sponge withdrawal with 0.5 ml straw containing 150X106 spermatozoa 
(Dogan et al., 2005).  
1.2.2.3 Insemination dose 
Evans and Maxwell (1987) found that the insemination doses to be 300 X106  
sperms for vaginal insemination, 100 X106 , 159 X106 and 180 X106 sperms for 
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cervical insemination using fresh, liquid – storaged and frozen semen, 
respectively, 60 X106 and 20 X106 for intrauterine via the cervix and laparoscopic 
insemination using fresh, liquid – storage and frozen semen respectively. The 
numbers of spermatozoa were 150 X106 to 400 X106 for single insemination with 
liquid semen (Chemineau et al., 1991). Bearden and Fuquay (1997) stated that the 
insemination dose containing 60 X106 to 500 X106 motile sperms in small volume 
as in 0.25 straws. While, Karatzas et al., (1997) recorded that the synchronized 
does were inseminated intracervically once or twice with fresh or frozen – thawed 
semen (1 or 2 straw, each containing 250 to 300 X106 spermatozoa). Ritar et al., 
(1990) reported that the number of motile spermatozoa (80, 120, and 169 X 106) 
for cervical insemination and reduced to 15, 30 and 60 X106 spermatozoa for 
laparoscopic insemination. Leboeuf et al., (2003) used insemination dose 
containing 100, 75 or 50 X106 sperms for cervical insemination with frozen 
semen. Gacitua and Arav (2005) reported that the females were inseminated twice 
with 0.5 ml contained in average 135 X106 motile sperm. Menchaca and Rubianes 
(2007) used insemination dose of at least 200X106 spermatozoa in 0.1 ml.    
According to Evans and Maxwell (1987) ewes are usually inseminated only once 
during oestrus under field conditions. However, to increase fertility double 
insemination can be performed.  
The recommended minimum number of motile sperms for intracervical 
insemination is 100-180X106, for vaginal route is 300X106 and for Laparoscopic  
insemination is 20X106 sperms/ml, in volumes of 0.02 -0.05, 0.3–0.5 and 0.05 – 
0.1 ml of diluted semen respectively. However, Almquist (1959) recorded that the 
minimum number of spermatozoa for optimum fertility is50X106. While Sharma 
et al., (1969) stated that a semen dose containing 110-125X106 normal sperms is 
necessary for maximum fertility. The number of frozen spermatozoa 
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recommended for insemination after oestrus synchronization ranges of 100–
200X106 according to the insemination site, the size of straw used and the method 
of semen storage. Higher concentrations are needed for the vaginal route 
compared to the other insemination sites, and for frozen semen than for fresh and 
liquid stored semen (Corteel et al., 1984; 1988; Evans and Maxwell, 1987).  
Karatzas et al., (1997) stated that, the synchronized does were inseminated 
intracervically once at 50 to 55h after sponge withdrwal with fresh or frozen-
thawed semen (2 straws, each with 250 to 300X106) or twice at 36 and 60 h after 
sponge removal with fresh or frozen-thawed semen (1 straw each time, containing 
250t0 300X106 spermatozoa).  
Romano (2004) reported that goats were intra- cervically inseminated with fresh, 
diluted and cooled semen at 12 and 24 h after onset of oestrus.  
1.2.2.4 Fertility following artificial insemination 
Lehloenya et al., (2005) reported that conception rates were 52% and 53%, litter 
size averaged 2.2 ± 0.2 and 2.0 ± 0.2 for Boer and Nguni goats, respectively, these 
differences being non-significant. He added that the conception rates obtained 
following oestrous synchronization and AI were, however, very low and this 
aspect needs more attention. Litter size reduces birth weight and survival rate of 
indigenous South African goat kids.  
Romano (1998b) stated that fertility rates resulted from artificial insemination for 
125 and 62.5 µg CLO (cloprostenol) were 4 in 8 and 5 in 8, respectively. Freitas et 
al., (1997) found that conception rate, kidding rate and litter size were 83.9, 49.1 
and 66.7; 75.0, 45.5 and 58.8 and 1.9±0.8, 1.8±0.8 and 1.9±0.8, respectively, for 
goat treated with FGA or norgestomet and inseminated with frozen semen. 
Karatzas et al., (1997) reported that the form of semen (fresh or frozen-thawed) 
used for inseminating the synchronized does affects their fertility: the overall 
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kidding rate with fresh semen (65.5%) was higher (<0.05) than that with frozen-
thawed semen (53.4%). Moreover he added that the fertility level was also 
affected by the number of inseminations performed: the overall kidding rate was 
significantly higher (P<0.001) in the does inseminated twice with fresh or frozen –
thawed semen (70.4% and 59.1%, respectively) than in those inseminated only 
once (48.9% and 44.9%, respectively). Romano (2004) recorded that the kidding 
percentage recorded following AI in the CIDR, FGA and MAP treatments was 63, 
65 and 63%, respectively. Dogan et al., (2005) found that the overall mean 
pregnancy rate at day 60 following AI was 70%. Ahmed et al. (1998) found that 
fertility rat was 40% for Sudanese Nubian goats treated with progesterone 
impregnated sponges. Greyling and van der Nest (2000) reported that the mean 
pregnant rate following AI was 74.2% for Boer does. The overall conception rate 
was 52% followed progestagen treatment plus eCG and artificially inseminated as 
found by Motlomelo et al. (2002). 
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Chapter Two 
Materials and Methods 
2.1 Study area 
This study was conducted at Nyala University farm, Faculty of Veterinary 
Science, Nyala, the capital of Southern Darfur State, which is situated at latitude 
12° 04′ N and longitude 24° 53' E approximately 900 km southwest of Khartoum. 
The town lies at an altitude of 650 meters above mean sea level. 
2.2 Experimental animals 
2.2.1 Female animals 
A total of 60 Desert goats (Figure 1) were selected for this study from the flock 
present in Nyala University Farm. Their average age, weights and body condition 
score, were 27.8 months, 24.2 kg and 3, respectively. The females were equally 
represented in each group according to their age, body weight and body condition 
scoring into three groups (A, B and C). Each group consisted of 20 does.   
2.2.2 Male animals  
Five mature Desert bucks (Figure 2) with excellent libido and semen quality were 
used as semen donors in this study. The age of these bucks ranged between 16 and 
36 month with body condition scores between 3.5 and 5 at the beginning of the 
study. All bucks were kept in a separate pen at Nyala University Farm. They 
received feed, water and health care as that described for the does. 
A complete examination of the reproductive system was carried out by physical 
examination of the external genitalia for general fertility assessment. The normal 
routine examination of the reproductive system was followed as reported by 
Hovell (1978) and Boundy (1985, 1992). Palpation and inspection were started 
proximally in the area between the inguinal region and top of the scrotum for 
conditions such as inguinal hernia, inguinal lymph node enlargement, varicocoele, 
spermatocele and thickening of the spermatic cord.  
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Fig (1) Mature Desert does 
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Figure (2) Mature Desert buck. 
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The scrotal skin was examined for: scrotal split, wounds, thickening. The testicles 
were examined for: orchitis, atrophy, hypoplasia and hyperplasia. Scrotal 
circumference was also measured.  
2.3 Age determination  
Age of each animal was assessed according to the appearance of the permanent 
incisor (Meredith, 1995) as shown in table (1)  
2.4 Body condition scoring  
Body condition scoring was assessed for both males and females by palpation of 
the lumbar region, on the loin region immediately behind the last rib and above the 
kidneys. The degree of projection of the spinal and transverse processes of the 
lumbar vertebrae was assessed (Russel, 1984). Animals were then classified 
according to table (2).  
2.5 Body weight  
All females were weighed to be divided equally into different treatment group; the 
average weight of the all groups was the same (24.2 kg), body weight ranged 
between 16- 33 kg. 
2.6 Housing 
Pens were constructed from local building materials. Frame of the house was 
made from hard wooden poles. The area length was 8 m, width 5 m and height 2 
m, with an approximate total area of the floor of 40m2, divided into two pens each 
of 20 m2 (floor area per animal was 1 m2) and third pen with 5 m length, 4m width 
and 2 m height. Division was made by partitions or sides in form of bamboo slats 
with bamboo stick frame. The house was semi-covered and the partial roof was 
also made from dense mats of bamboo slats. The covered area constituted a shelter 
where animals had their rest during day and sleep at night, whereas the uncovered 
area constituted a yard for feeding. This area was also utilized for exercise,  
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Table (1) Age determination of goats according to permanent incisors 
 
 
 
Type of incisor Average eruption 
age ( month) 
Age range 
( month) 
Recommended 
description 
Temporary teeth   Up to 14 10  Kids 
Permanent  
first pair (central)  
15 10 – 19  Two – teeth 
Second pair  21 18-26 Four – teeth 
Third pair  27 23- 36 Six – teeth 
Fourth pair  33 30 – 48 Full mouth 
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Table (2) Body condition scoring 
Score  Description  
o–Extremely 
emaciated  
At the point of death  
1- Emaciated  The spinous processes prominent and sharp. The 
transverse processes are also sharp. The fingers 
pass easily under the ends and it is possible to feel 
between each process.  
2- thin  The spinous processes still feel prominent, but 
smooth, and transverse process can be felt only as 
fine corrugations. The transverse processes are 
smooth and rounded, and it is possible to pass the 
fingers under the ends with a little pressure.  
3- average  The spinous processes are detected only as small 
elevations; they are smooth and rounded, and 
individual bone can be felt only with pressure. 
The transverse processes are smooth and well 
covered, and firm pressure is required to feel over 
the ends.   
4- Fat  The spinous processes can just be detected, with 
pressure, as hard line between the fat-covered 
muscle areas. The end of the transverse processes 
cannot be detected.  
5- Obese  The spinous processes cannot be detected even 
with firm pressure. The transverse processes 
cannot be detected.  
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since feed troughs were removable. The floor was just earth bedded with sand. 
2.7 Health and disease control 
All the animals were sprayed against ectoparasites with Vetarin 10 EC, 
Cypermethrin (Advanced Agrochemical and Veterinary Products Industrial Co., 
Jordan) at a dilution rate of 1:1000. Then, each animal was drenched twice with 
Albendazole oral suspension 10% (Shenyang Veterinary Pharmaceutical Factory, 
China), the recommended dose rate (0.1-0.15 ml/kg body weight). 
For the control of the endemic diseases, all the animals were vaccinated against 
Peste des petits Ruminants (PPR), Hemorrhagic Septicemia (HS) and pox. The 
animals were closely observed during the period of the experiment and any 
alteration in animal health was diagnosed and treated as soon as possible. Since 
tick infestation seemed to be a problem in this area, each animal was injected 
subcutaneously with Ivermectin (Dar Al Dawa Veterinary and Agricultural 
Industrial Co. Ltd., Jordan) at a dose rate of 1 ml per 50 kg body weight. 
2.8 Feeding system 
Feeding was based on grazing on natural (rain-fed) pastures, and supplementation 
with concentrates. The concentrate mixture consisted of 30% sorghum grains, 
30% groundnut cake, 39% groundnut hulls and 1% lime stone as shown in table 
(3).The animals were allowed to graze from 9.00 am to 4.00 pm. Concentrates 
were given in the evening at 6.00 pm. The concentrates were provided at the rate 
of 0, 0.25 and 0.5 kg/head/day. The concentrates allowance was started at 4 weeks 
before the commencement of the study and throughout the period of the study. 
The animals were allowed free access to salt lick. Water troughs were filled with 
fresh water twice daily, in the morning and afternoon. 
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Table (3) Ingredients and composition of concentrate feed supplementation. 
 
 
Ingredients % cp% 
M. E. MJ/Kg  
D M 
Sorghum grains 30 4.0 4.0 
Groundnut cake 30 13.4 4.1 
Groundnut hulls 39 2.3 2.9 
Lime stone 1 - - 
Total 100 19.7 11.0 
 
 41
2.9 Oestrous synchronization  
Oestrous cycle in experimental female animal was synchronized using controlled 
internal drug release device (CIDR) containing 0.3 grams progesterone (EAZI-
BREED CIDR, Pharmacia & Upjohn Ltd Company, Auckland) and pregnant mare 
serum gonadotrophin (eCG) (Folligon, Intervet, Cambridage, UK Ltd) (Figure 3). 
The intra-vaginal device was inserted and left for 13 days, then the does were 
injected with either 500 or 700 IU of eCG intramuscularly immediately after 
removal of the CIDR. Insertion and removal of the device was done as 
recommended by the manufacture as follow: 
1- Rubber gloves were weared when handle the device. 
2- The applicator was washed in a non-irritating antiseptic solution.  
3- The wings of the device were folded so as to load it into the applicator and only 
the tips of the wings protruded from the front of the applicator. 
4- The front portion of the applicator was dipped into Veterinary obstetrical 
lubricant.  
5- The animal was lifted from the hindquarters to stand with its forelimbs, head 
and neck between the assistant legs (Figure 4). 
6- The tail of the doe was lifted and the tips of the vulva were wiped with a 
disposable tissue paper.  
7- The loaded applicator was inserted by sloping it slightly upwards, through the 
vulva and then forwards, without forcing, into the forward portion of the vagina 
(Figure 5). 
8- The applicator was removed by grasping the holds of the applicator and firmly 
pulling of the applicator barrel back towards the handle. 
9- Correct placement of the device was insured when its wings were opened into 
the anterior part of the vagina and its tail was visibly protruding from the vulva.  
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Figure (3) Different hormones and equipment used for oestrous synchronization   
1- Solvent sterile  2- - Folligon (eCG) 
3- CIDR    4- CIDR applicator  
 
4
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Figure (4) Restraining doe for CIDR application and A. I. 
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Figure (5) Application of CIDR 
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10- The device was removed by gentle but firm pulling on the protruding tail of 
the device. The used devices were burnt or buried to keep them out of the animal’s 
reach to prevent ingestion. 
11- At time of removal, 500 i.u or 700 i.u of eCG were injected intramuscularly.  
2.10 Preparation of the vasectomized buck  
The operation was performed according to the method described by (Evan and 
Maxwell, 987). The buck was fasted for 24 hours. The operation was done while 
the buck was in lateral recumbency and the posterior approach was selected. The 
skin at the neck of the scrotum was aseptically prepared. The site of operation was 
infiltrated subcutaneously with (2%) lidocaine hydrochloride (Pharma Parenterals 
Ltd PPL, Malta). 
The spermatic cord of one side was grasped and pressed lightly and laterally to the 
skin surface. A surgical incision of 3- 5 cm was made through the skin of scrotal 
tunica until the vas deferens was exposed and isolated. A sterile artery forceps was 
used to draw the vas deferens out of the incision. It was then ligated distally and 
proximally using silk size 2/0. Between the two ligations a length of one inch of 
the vas deferens was removed after crushing the cut ends. 
Antibiotic powder was dusted in the wound and the skin was sutured with a simple 
interrupted pattern using silk size 2/0. The same procedure was performed on the 
other side. The excised parts of the vas deferens were squeezed onto separate 
slides and the contents were examined under a pre-focused microscope for the 
presence of spermatozoa. The skin sutures were removed after a week and the 
buck was then left to rest for two weeks. The buck was subjected to semen 
collection weekly thereafter 4 weeks post the vasectomy operation. Samples were 
examined for the presence or absence of spermatozoa until the buck was proved to 
be sterile. 
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2.11 Preparation of the donor buck for semen collection  
The semen donor buck was prepared by carefully cleaning of the abdominal area, 
and around the sheath with normal saline using a piece of gauze (Chemineau et 
al., 1991). 
2.12 Heat detection 
Oestrus was detected using three vasectomized bucks fitted with an abdominal 
apron. Does were considered to be in oestrus when standing to be mounted. 
A sire marking system was made of dyes of different colours. The dyes were first 
dissolved in water (water-soluble) and then added to liquid vaseline (liquefied by 
heating). The mixture was heated to evaporate the water content then cooled to 
room temperature. A small bag (size 10×20 cm) made of plastic sheet and fitted 
with belts made of nylon tapes to form an appropriate harness. The bag was filled 
with the dye mixed in a vaseline base at room temperature and then held in a 
refrigerator to have a hard consistency as possible (stable at room temperature). 
Thus, the system is ready to be used. 
Three vasectomized bucks equipped with harnesses holding the marking system 
on the brisket were used each day as teasers (Figure 6).  
Colours used for the marking system were red, green and yellow. Colours were 
changed every 14 days period which was sufficient to avoid a doe being marked 
twice with one colour in two successive oestrous periods. The does were inspected 
twice each day at 08.00AM and 06.00 PM and a doe identified by marking as 
being in oestrus (Figure 7), was removed from the group so that the ram could 
mark other does in oestrus. 
2.13 Semen collection  
Semen was collected from donor buck by means of artificial vagina (A. V.) which 
was used as described by Evans and Maxwell (1987) and Parkinson (2001) 
(Figure 8). The jacket of the A. V. was filled with water at 45 –50 ˚ C.  
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Figure (6) Vasectomized buck fitted with harness 
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Fig (7) Presentation of buck to female for heat detection 
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Fig (8) Artificial vagina´s components 
 1- Collecting tubes (Graduated)  2- Collecting funnel  
 3- Artificial vagina  
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The pressure and temperature of the inner surface was carefully adjusted, then 
lubricant was applied on the inner lining of the A. V. to provide comfortable 
passage of the penis. 
Semen collection procedure followed that described by Chemineau et al. (1991), 
and was collected from five bucks of recognized good semen quality. The buck 
was presented to the oestrous female for sexual arousal, then the operator kneeled 
down on the right side of the buck, with the left hand deviating the penis towards 
the sheath level (Figure 9). At the same time, the right hand advanced the A. V. 
towards the end of the penis immediately after ejaculation, two to four downwards 
thrusts were done to the whole A. V. to ensure complete descending of the semen 
into the collection tube which was then stoppered and very quickly placed in a 
pre-adjusted water bath at 37 ˚C. 
After an A. V. had been used, the inner lining, inside out, was separated and rinsed 
with water at 60 ˚C to remove residual lubricant and the remainder of the 
ejaculate. The inner lining was then washed in soapy water at 42 ˚C using a soft 
bristle brush. Rinsing was firstly performed with warm tap water then followed by 
distilled water. The inner lining and cones were immersed in 70% ethyl alcohol 
for 10 minutes. They were then kept in a dust proof cabinet for re-use.  The outer 
casing of the A. V. was washed in soapy water at 42 ˚C using a stiff bristle brush. 
Rinsing was first performed with warm tap water then distilled water. The outer 
casing was left to dry at room temperature. 
2.14 Semen evaluation  
Semen evaluation was performed according to the method described by 
(Chemineau et al., 1991), considering the following traits:- 
2.14.1 Volume of the ejaculate  
The ejaculate volume was read directly from the graduated tube and recorded in 
milliliters. 
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Fig (9) Collection of semen from a donor buck 
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2.14.2 Colour and consistency  
The semen Colour and consistency were assessed by direct visual examination 
from the collection tube. The consistency was described as thick creamy, creamy, 
thin creamy, milky, cloudy and watery depending on the contents (spermatozoa 
and seminal plasma).  
2.14.3 Mass motility (Wave motion) 
Wave motion was determined immediately after semen collection. A small drop of 
undiluted semen was placed on a clean warm glass slide and examined under the 
low power (10×) of the microscope. The scoring of wave motion estimated 
according to the grading system described by Evans and Maxwell (1987), with a 
range from 0 to 5 as shown in table (4).  
2.14.4 Individual motility 
The individual motility was studied in semen diluted with 1-2 drops of normal 
saline. A drop of the diluted semen was examined under a cover- slip using high 
power magnification (40×). The percentage of individual spermatozoa displaying 
progressive forward motility across several fields was estimated. 
2.14.5 Concentration of spermatozoa 
The concentration of spermatozoa per milliliter of semen was determined by direct 
cell count on the Neubaur haemocytometer as follows:  
The semen was mixed in the collection tube held in the water bath. Then a sample 
was sucked up with the red cell counting pipette to the 0.5 mark. The pipette was 
then removed from the semen with the tongue held against the mouth piece and 
after wiping the tip with a piece of tissue, it was immersed in 40% formal saline 
solution where some of it was sucked up to the mark 101. The pipette was shaken 
after it’s both ends were closed off with the finger and thumb. The counting 
chamber with a cover- slip was touched with the tip of the pipette at the H shape 
groove, allowing a drop to run under the cover- slip, after 4-5 drops were  
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Table No. (4) Mass motility scoring of spermatozoa 
 
 
Score  Class  Description  
5  Very good  Dense very rapidly moving waves (90% or more 
of the spermatozoa are active).  
4  Good  Vigorous movement of waves (70-85% of the 
spermatozoa are active).  
3  Fair  Slow moving waves (45-65% activity).  
2  Poor  No waves but some movement of individual 
spermatozoa (20-40% activity).  
1  Very poor  Very few live sperms (10%) with weak 
movement.  
0  Dead  No motility.  
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discarded from its end to eliminate air bubbles and to obtain properly diluted 
semen from the pipette bulb. The counting chamber was placed under the 
microscope at 400× magnification after the spermatozoa were allowed to settle 
for 5 minutes, they were counted in 5 large squares, each containing 16 small 
ones and the total number was recorded. The concentration of spermatozoa per ml 
was calculated by the following equation:  
N × 200 ÷ 80  
                4000  
N ×200 × 4000  
                    80   
N ×10000 sperms/mm3    
N × 107 sperms/ml  
Where:  
N:  number of spermatozoa counted 
1/4000: the volume of one small square in mm3  
200: the dilution rate  
80: the number of small squares  
2.14.6 Live/ dead ratio  
This parameter was determined using nigrosin/ eosin stain (N/E). The N/E stain 
was composed of: 1g of nigrosin (water soluble), 2g of eosin (water soluble) and 
3.57g of tri-Na citrate (5.5 H2O), which were dissolved in 100 ml distilled water. 
The stain was left for 24 hours and then filtered. Its pH was measured and adjusted 
to about 6.7 – 6.8. The stain had been kept in a stain bottle at +4° C and monthly 
pH checking had been done. Thirty microlitres of the N/E stain were dropped on 
the left- hand end of a clear dried slide warmed to 37° C. Ten microlitres of the 
diluted semen (0.5×109 spz/ ml) were added to the stain and mixed for 10 seconds. 
The mixture was left to stand for 50 seconds, and was then spread under a second 
slide or a cover- slip by drawing a film of the mixture as thin and regular as 
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possible. The prepared slides were placed on the warmed stage of the microscope 
37° C to prevent hydration. The examined slide was covered with immersion oil 
and visualized under the microscope (magnification 1000×). Live spermatozoa 
appeared unstained while dead spermatozoa appeared staining pink/ purple. 
2.15 Semen dilution   
Skimmed powdered milk was the diluent used for extending the fresh semen of 
bucks for short-term storage. It was prepared a day before the collection of semen. 
Ten grams of skimmed milk powder (Zboži určeno pro spotřebu v zemich mimo, 
EU) and 0.5 grams of glucose (Merck co. Germany) were dissolved in 100 ml of 
bi-distilled water and stirred by a glass rod and heated to 92 – 95° C in a water 
bath for 10 minutes, then cooled to room temperature and cooled for 24 hours at 
+4° C. On the day of semen collection, streptomycin (50mg) (Shanghai 
Medications and Health Products, China) and penicillin (50000 IU) (Alembic 
Limited, India) were added. The dilution was done with both diluents and semen 
in the water bath at 37° C by sucking the required volume of diluent into a 
calibrated pipette and adding it slowly to the semen, so the final concentration was 
150×106 active sperms/ml. Then the mixture was gently shaken and the percentage 
of progressively motile sperms was assessed again after dilution. The diluted 
semen was sucked into 0.5 ml polyvinyl straws for insemination. 
2.16 Dilution rate 
The volume of diluent required to be added to the collected semen was calculated 
as follows:  
 N = V×C×M 
             ID 
Vd = N × 0.5  
Vr = Vd - V  
Where:  
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V: Ejaculate volume  
N: Number of dose  
C: concentration score of collected semen (sperm/ml). 
M: Motility score (%)  
ID:  No. of motile sperms in the insemination dose 200×106   
Vd:  Volume of diluted semen  
0.5 : Volume of insemination dose  
Vr : Volume of diluent require to be added  
2.17 Insemination procedure  
The treated does were inseminated with 0.5 ml of fresh diluted semen containing 
200×106 sperms, at 48-52 hours from the end of each hormonal treatment without 
observing occurrence of oestrus (Fixed time insemination). The semen was 
deposited intracervical as long as the cervix allowed the passage of the 
insemination gun (into the external os or first cervical fold if possible). The 
equipments used for insemination were shown in figure (10).  
The doe to be inseminated was restrained with the hind quarters held up and 
forelimbs on the ground between the assistant’s legs as described by Gordon 
(1983). 
A lubricated plastic speculum with a light source was introduced into the vagina, 
and then illuminated until the cervix was clearly identified. A loaded insemination 
gun was inserted into the vagina through the speculum and its tip was inserted in 
the entrance of the cervical canal, then the semen was deposited by pressing the 
plunger of the gun Figure (11). 
2.18 Pregnancy diagnosis  
Pregnancy was diagnosed using managemental and hormonal methods. 
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Fig (10) Artificial insemination equipment 
 1- Vaginal speculum   2- Light stick  3- Gun 
 4- Sheaths   5- Straws  6- Sterile jell  7- Gloves  
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Fig (11) Insemination procedure 
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2.18.1 Managemental methods 
2.18.1.1 Non- return to oestrus  
Detection of oestrus was performed, as described earlier, using the male teaser, 17 
days after artificial insemination. Does not returning to oestrus were considered 
pregnant.    
2.18.1.2 Abdominal palpation (Ballotement)  
Detection for the presence of the foetus was done (90 days post insemination) by 
lifting the abdomen repeatedly immediately in front of the udder. The foetus could 
be felt when it dropped on to the palpating hands (Noakes et al., 2001). 
2.18.2 Hormonal methods 
Progesterone in serum collected 18 days after insemination untill 90 days, was 
measured using radioimmunoassay. 
2.18.2.1 Blood collection and serum preparation  
Blood samples were taken from the jugular vein using vacutainer tubes with no 
anti-coagulants. Blood was left to clot at ambient temperature and the serum was 
harvested, and stored at – 20° C until assayed for progesterone. 
2.18.2.2 Progesterone radioimmunoassay (RIA) 
This assay is based on the competition between unlabelled progesterone and a 
fixed quantity of I125 labeled progesterone for a limited number of binding sites on 
progesterone specific antibody. The proportion of the I125 labeled progesterone 
present in the serum. The separation agent is microparticles coupling with second 
antibody. Separation of the antibody bound fraction is effected by centrifugation 
and decantation of the supernatant. By measuring the proportion of I125 labeled 
progesterone bound in presence of reference standard sera containing known 
amounts of progesterone; the concentration of progesterone present in the 
specimens can be determined. 
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Contents of P4 {1251} RIA KIT  
Serum progesterone concentrations were determined using (Progesterone 
radioimmunoassay kit – IMK-458). Supplied by Department of Isotope, China 
Institutes of Atomic Energy, Beijing.  
The kit contains the following reagents: 
1. 1 vial containing I125 labeled progesterone solution (22ml, red) with 
preservative agent. 
2. I vial containing progesterone rabbit antibody solution (11 ml, blue) with 
preservative agent.  
3. 7 standards of progesterone in lyophilized forms with preservative agent, 
containing 0, 0.1, 0.3, 2.1, 6.1, 19.2 and 75 ng/ml (each in a vial). 
4. Separating agent containing solid phase second antibody microparticles 
suspension (22 ml) with preservative agent. 
Materials and equipment required 
Disposable polystyrene tubes, micropipettes with disposable tips (100 and 200 µl), 
saline, vortex mixer, test tube racks, incubator, multi-sample centrifuge capable of 
obtaining 1500xg and Gamma counter suitable for measuring I125. 
 Assay procedure 
1. All reagents were equilibrated to room temperature. 
2. Duplicate tubes were labeled for total counts (T), non-specific binding 
(NSB), zero standard (standard 1=Bo), standards (S2-6), control (C) and 
samples (Sx). 
3. Each standard was Dissolved with 0.5 saline thoroughly (except A standard 
with 1 ml saline).  Each standard, control and unknown samples were 
pipette to appropriate labeled tubes. Zero standard A was used for NSB 
reagent tubes.  
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4. 200 µl of I125 progesterone trace solution were Added to each tube and 
vortex mixed briefly. 
5. 100 µl progesterone antiserum or saline (NSB tubes) were added to 
appropriate tubes and vortex mixed briefly. 
6. 200 µl suspension of separating agent were added to each tube and vortex 
mixed thoroughly.  
7. The tubes were incubated for 3 hours in an incubator at 37˚C. 
8. The tubes were centrifuged for 20 minutes at 1500xg.  
9. Discard the supernatant by suction (or decantation). 
10. The radioactivity of the precipitate remaining in the tubes was determined 
in the RIA multi channel gamma counter (for 60 second).  
11. The progesterone concentration calculated by using an appropriate 
computer program.  
Radioactivity  
Radioactivity was determined in Multi-channel gamma counter Sourcerer counter, 
(Oakfield instrument LTD, Oakfield industrial estate Eynsham OXON. OX8 IJA. 
U.K.). 
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Table No. (5) Progesterone radioimmunoassay kit assay protocol  
 
 Total count NSB         Zero standard Standard        Sample 
Zero standard  100µl 100 µl   
Standards    100 µl  
Samples     100 µl 
125I-P 200 µl 200 µl 200 µl 200 µl 200 µl 
Antibody    100 µl 100 µl 100 µl 
Saline   100 µl    
Separating agent   200 µl 200 µl 200 µl 200 µl 
  Vortex mix. Incubated for 3 hours in an incubator 
at 37˚C. 
  centrifuged for 20 minutes at 1500xg 
  Discard the supernatant by suction (or decantation) 
Count all tubes 
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Calculation of results 
Count rate of radioactivity of each tube (including TC) was determined in the 
gamma counter for a fixed time (60seconds). Maximum percentage binding in the 
assay (B max) was calculated by dividing the average counts per minutes (cpm) of 
the two zero binding tubes (B0) by average cpm of the two TC tubes and 
multiplied by 100.  
 Bmax = Average cpm of B0      ×100  
    Average cpm of TC  
 
The percent binding values (B/ B0 %) for all standard, samples and quality control 
tubes was calculated by dividing the cpm of each of these with that of the B0 tubes 
and multiplied by 100.  
B = Average cpm of standard/ samples/ QC   ×100 
B0                      average cpm of B0  
 
On the logit- log graph paper, the average percent bound (B/ B0 ) was plotted on 
the vertical (Y) axis and the concentration of progesterone standard on the 
horizontal (X) axis a straight line best- fit through the points on the graph was then 
drawn. 
Progesterone concentration of the samples and quality controls can then be 
measured by reading their percent bound values and interpolating from the 
standard curve to the progesterone concentration on the X- axis.  
The detection limit (minimal detectable dose) of this assay was 0.001 ng/ml and 
intra-and inter-assay coefficients of variation were 12.61 and 12.90%, 
respectively. 
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2.19 Experimental procedures  
2.19.1 Experiment 1: The effect of eCG dose and feed supplementation on the 
reproductive performance of Desert goats 
This experiment was designed to investigate the effect of eCG dose and feed 
supplementation on the reproductive performance of Desert goats. 
Sixty does were divided equally into three groups (A, B and C) each of 20 does. 
They were allowed to feed on concentrates at rate of 0, 0.25 and 0.5 kg/head/ day 
for group A, B and C, respectively. Each group was divided into two subgroups 
(10 in each) according to eCG dose rate of 500 IU or 700 IU (table, 6). All groups 
were treated with Controlled Internal Drug Release Devices (CIDR) for 13 days, 
then they were injected with 500 or 700 IU of eCG intramuscularly immediately 
after removal of the CIDR. Then the does were inseminated artificially after 48 – 
52 hours after CIDR removal, regardless of appearance of oestrous signs. Fresh 
diluted semen was used (200×10 6 sperm/animal). 
Oestrous was detected by the aid of a vasectomized buck, introduced to each 
group immediately after the end of each treatment. Oestrous response, time 
elapsed from end of treatment to onset of oestrus, and duration of oestrus were 
monitored. Those returning to oestrus were artificially re-inseminated.  
Some other parameters were also investigated and calculated, these include: 
- Sex and birth weight of kids.  
- Kidding rate: the number of does kidding divided by total number of does 
inseminated multiplied by 100. 
- Twining rate: the number of twins born divided by the total number of does 
kidding multiplied by 100. 
- Litter size: the number of kids born divided by total number of does kidding.  
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Table (6) Design of Experiment I 
 
Treatment 
Groups 
Group A Group B Group C
Nutrition Grazing
Grazing+250g 
concentrate/day
Grazing+500g 
concentrate/day
Hormone 
CIDR CIDR CIDR
eCG 500IU eCG 700IU eCG 500IU eCG 700IU eCG 500IU eCG 700IU
No. of animal 10 10 10 10 10 10
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2.19.2 Experiment II: Determination of postpartum period based on detection 
of first P4 rise 
This experiment was designed to study the effect of feed supplementation and 
hormonal treatment (GnRH or PGF2α) on postpartum length. 
Forty five recently kidded Desert goats were used in this experiment (the same 
animals used in experiment one). Each group were divided into three sub- groups 
the control, and two treatment groups, as shown in the table 7 below. Treatment 
groups were injected with 100 µg GnRH (Fertagyl- gonadotropin 0.1mg/ml, 
Intervet international B. V., Boxmeer, Holand; batch No. 24008A) or 100 µg 
PGF2α, (Prosolvin- luprostiol 7.5 mg/ml, Intervet international B. V., Boxmeer, 
Holand; batch No. 24008A) at 14 days post parturition. Then the animals were 
checked for the occurrence of the first postpartum oestrus using a vasectomized 
buck or hormone assay for the first rise of progesterone in the blood. Blood 
samples were collected every week and serum was separated and stored as 
described before for progesterone assay. The parameter measured was: 
- Postpartum length.  
2.19.3 Experiment III: Reproductive performance of Desert does following 
oestrous synchronization after two oestrous cycles postpartum  
This experiment was designed to study the reproductive performance of Desert 
does following oestrous synchronization after two oestrous cycles postpartum and 
the effect of feed supplementation and hormonal treatment on these performance. 
After two oestrous cycles all groups (the same animals used in experiment two) 
were subjected to oestrous synchronization using CIDR plus 500 iu eCG and 
were artificially inseminated as in the first experiment. The parameters measured 
were: 
- Conception rate: the number of does which conceive and get pregnant divided by 
total number of does inseminated multiplied by 100. 
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- Kidding rate. 
- Litter size. 
- Kidding interval: From the kidding to the second kidding.  
2.20 Statistical analysis 
Data were subjected to statistical analysis, as factorial arrangement of completely 
randomized design analysis of variance method using SAS computer package 
(SAS 1994) and mean separated according to least significant difference (LSD). 
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Table (7) Design of Experiment II 
 
Treatment 
Groups 
Group A Group B Group C 
Nutrition Grazing 
Grazing+250g 
concentrate/day 
Grazing+500g 
concentrate/day 
hormone Control GnRH PGF2α control GnRH PGF2α control GnRH PGF2α 
No. of animal 5 5 5 5 5 5 5 5 5 
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Chapter Three 
Results 
3.1 Experiment I: The effect of eCG dose and feed supplementation on the 
reproductive performance of Desert goats 
3.1.1 Oestrous response 
As shown in figure (12) oestrus was observed in 17 (85%), 15 (75%) and 15 
(75%) for treatment groups A, B and C, respectively, with significant difference.  
The results obtained showed that the response of does to treatment A plus 700 IU 
had higher response (table, 8). 
3.1.2 Interval from removal of CIDR to occurrence of oestrus  
The mean interval from removal of CIDR to occurrence of oestrus was 37.68 ± 
5.9, 28.62 ± 0.25 and 33.35 ± 1.36 hours for treatment groups A, B and C, 
respectively, with significant difference between treatment groups. The eCG doses 
had significant effects on the interval of oestrus occurrence.  
Table (8) shows that animals in treatment group A plus 500 IU eCG showed long 
interval from removal of CIDR to occurrence of oestrus (43.58±18.42), while 
animals in treatment group B plus 700 IU had the shortest period 28.37 ± 4.52 
hours.  
3.1.3 Duration of oestrus 
In this study, there was significant difference (P< 0.05) in the mean duration times 
of oestrus between groups, which were 27.29 ± 1.46, 27.56 ± 0.71 and 31.60 ± 
0.76 hours for treatment A, B and C, respectively. Table (8) shows that group C 
with 500 IU and 700 IU eCG had longer (30.84 ± 7.03 and 32.36 ± 6.67 hours) 
mean oestrus duration, while treatment group A with 500 IU eCG had a shorter 
duration 26.25 ± 5.15.  
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Fig. (12) Oestrous response in the different treatment groups 
 
 
 
 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Table (8) Oestrous traits of Desert does following supplementation and eCG treatment 
 
 
Parameters 
A B C 
eCG500IU eCG700IU eCG500IU eCG700IU eCG500IU eCG700IU 
Number of does 10 10 10 10 10 10 
No. of does showing oestrus (%) 8(80%) b 9 (90%) a 7 (70%) c 8 (80%) b 8 (80%) b 7 (70%) c 
Interval from removal of CIDR 
to occurrence of oestrus (hours) 
43.58 a ±18.42 31.78 c ±1.29  28.87 d ±3.52  28.37 d ±4.52  31.99 c ±0.88  34.7 b ±3.95  
Duration of oestrus (hours) 26.25 c ±5.15  28.32 b ±7.57  27.15 bc ±3.26 28.15 b ±3.91  30.84 a ±7.03  32.36 a ±6.67  
 
a, b & c Value with different superscript within row differ significantly (P<0.05) 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate / day. 
Group C: CIDR + Grazing + 500g concentrate / day.
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3.1.4 Non- return rates  
As shown in figure (13) the overall non- return rate were 17(85%), 16(80%) and 
16(80%) for treatment groups A, B and C, respectively. There was significant 
difference (P ≤ 0.05) between groups.  
The eCG dose had significant difference among non- return rates, 500 IU had 
higher non- return rate than 700 IU eCG.  
Group A with 500 IU and group B with 500 IU had higher non- return rate, while 
group B with 700 IU had lower non- return rates as shown in table (9) and figure 
(14).  
3.1.5 Pregnancy rate 
The confirmation of pregnancy was done by using abdominal palpation 
(Ballottement) after 90 – 110 day as appears in table (9).   
3.1.6 Kidding rate 
Figure (15) shows the overall kidding rates which were 70.84, 74.61 and 65.14% 
for treatment groups A, B and C, with significant effect. While eCG doses had 
effect on kidding rate, 500 IU had higher kidding rate (76.83%) than 700 IU eCG 
(63.53%).  
Table (9) shows that treatment group B with 500 IU had higher kidding rate 
(77.78%), while treatment group C with 700 IU had a lower value (52.50%). 
3.1.7 Twining rate  
The twining rate was significantly higher (P< 0.5) for does in treatment group B 
and C compared to those in treatment group A. Figure (16) shows the twining rate 
was 41.67, 82.86 and 61.43% for treatment group A, B and C, respectively. 
Table (9) revealed that group B plus 500 and 700 IU eCG had higher twining 
rates.  
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3.1.8 Litter size  
As shown in figure (17) the litter size was significantly higher for does in 
treatment group B and C than group A (1.83, 1.62 and 1.42, respectively).  
Treatment group B with 500 and 700 IU had higher litter size (Table, 9) when 
compared to other groups. 
3.1.9 Birth weight  
The mean birth weights of the kids were 2.04 ± 0.13, 2.08 ± 0.06 and 2.25 ± 0.47 
kg for treatment groups A, B and C, respectively. The male kids had heavier birth 
weight (2.22 ± 0.73 kg) than female kids (2.03 ± 0.11 kg).  
As it could be observed in table (10), the effect of interaction between feed 
supplementation and sex of the kids and litter size on birth weight was significant 
(P < 0.05).  
Table (10) shows that the male kids in treatment group C had heavier birth 
weights than in treatment group B and A.  
The singleton kids had greater birth weight (2.29 ± 0.23 kg) compared to twin kids 
(1.95 ± 0.27 kg). As shown in table (10) the mean birth weights of twins were 1.68 
± 0.46, 1.95 ± 0.27 and 2.21 ± 0.66 kg for treatment group A, B and C, 
respectively.   
3.1.10 Sex ratio  
Table (11) shows that the number of female kids was higher than male kids in all 
groups, but there was no significant difference between groups.  
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Figure (13) Overall non- return rates after first and second insemination in 
the different treatment groups. 
 
 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Figure (14) Overall non- return rates after first and second insemination in 
the different treatment groups. 
 
 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Table (9) Effect of eCG doses and feed supplementation on the non- return rates, pregnancy rate, kidding 
rate, twining rate and litter size after first and second insemination 
 
 
Parameters 
A B C 
eCG500IU eCG700IU eCG500IU eCG700IU eCG500IU eCG700IU 
Number of does 10 10 10 10 10 10 
Non- return rates (%) after first 
and second insemination 
9(90%) a 8 (80%) b 9 (90%) a 7 (70%) c 8 (80%) b 8 (80%) b 
pregnancy rate (%)after 90 – 
110 days (ballottement) 
8(80%) a 8 (80%) a 8 (80%) a 8 (80%) a 7 (70%) b 8 (80%) a 
Kidding rates (%) 6(75%) b 6 (66.67%) d 7 (77.78%) a 5 (71.43%) c 7 (77.78%) a 5 (52.5%) e 
Twining rate (%) 33.33 e 50 c 85.71a 80 b 42.86 d 80 b 
Litter size 1.33 c 1.5 b 1.86 a 1.8 a 1.43 bc 1.8 a 
 
a, b & c Value with different superscript within row differ significantly (P<0.05)  
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Figure (15) Overall Kidding rates after first and second insemination in the 
different treatment groups 
 
 
 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Figure (16) Twining rates after first and second insemination in the different 
treatment groups 
 
 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Figure (17) Litter size after first and second insemination in the different 
treatment groups 
 
 
 
 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Table (10) Effect of feed supplementation, sex of the kid and litter size on the birth weight (kg) 
 
 
Parameters A B C 
Birth weight of male kids (kg) 1.95 b ±0.67 2.12 b ± 0.24 2.58 a ± 0.74 
Birth weight of female kids (kg) 2.13 b ± 0.57 2.03 b ± 0.26 1.92 b ± 0.19 
Total birth weight 2.04 b ± 0.13 2.08 b ± 0.06 2.25 a  ± 0.47 
Birth weight of singleton (kg) 2.51a ± 0.38 2.05 b ± 0.07 2.32 ab ± 0.49 
Birth weight of twins (kg) 1.68 c ± 0.46 1.95 bc ± 0.27 2.21 b ± 0.66 
Total birth weight 2.10 a ± 0.59 2.00 b ± 0.07 2.27 a ± 0.08 
 
a, b & c Value with different superscript within row differ significantly (P<0.05)  
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Table (11) Effect of eCG dose and feed supplementation on the sex ratio (%) 
 
 
Parameters 
A B C 
eCG500IU eCG700IU eCG500IU eCG700IU eCG500IU eCG700IU 
No of kids 8 9 13 9 10 9 
No of male kids 2(25%) 4(44.44%) 3 (23.08) 2 (22.22%) 6 (60%) 3 (33.33%) 
No of female kids 6(75%) 5(55.56%) 10(76.92%) 7(77.78%) 4(40%) 6(66.67%) 
 
a, b & c Value with different superscript within row differ significantly (P<0.05)  
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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3.1.11 Gestation period 
Table (12) shows that the mean gestation period is 151.22±0.31, 149.69 ±3.54 and 
151.25±3.89days for treatment A, B and C, respectively. Treatment A and C had 
longer gestation period than C.  
3.1.12 Effect of litter size and sex of conceptus on the gestation period  
Does with triplets had a significantly (P < 0.05) shorter gestation length (138.5 ± 
2.12 days) than does with twins and singleton (148.9 ± 1.94 days and 152.55 ± 
1.32 days, respectively). The gestation length of does which were bearing male 
kids was longer (151.42± 0.38) than those bearing female kids (149.8±0.99) as 
shown in table (13). 
3.1.13 Progesterone profile 
The mean serum progesterone concentration during pregnancy was found to be 
5.93±3.27, 5.51±3.23 and 5.47±2.93 ng/ml for treatment group A, B and C, 
respectively (table, 12). Figure (18) shows the mean serum progesterone profile 
during pregnancy representing group A, B and C. whereas figure (19) represent 
serum progesterone profile showing a pregnant doe with early embryonic death. 
The progesterone level began at 1.34 ng/ml and then elevated to reach 13.82 ng/ml 
as a maximum level and remained elevated above 1 ng/ml until the end of the 
gestation period at parturition.   
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Table (12) Mean gestation length (days) and progesterone concentration (ng/ml) during pregnancy in the 
different treatment groups 
 
 
Parameters 
Treatment groups  
A B C 
Gestation length (mean ± s.d) 151.22 a ±0.31 149.69 b±3.54 151.25 a ±3.89 
Progesterone concentration (mean ± s.d) 5.93 ±3.27 5.51  ±3.23 5.47  ±2.93 
 
a, b, c, d & e Value with different superscript within row differ significantly (P<0.05)  
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Table (13) Effect of sex of the conceptus and litter size on the gestation length (days) of Desert does 
 
 
Parameters 
Sex of conceptus Litter size 
Singleton  Twins Triplets Male Female 
Gestation period  152.55a ± 1.32 148.9b ± 1.94 138.5c ± 2.12 151.42a± 0.38 149.8b±0.99 
               a, b & c Values with different superscripts within raw differ significantly (P<0.05) 
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        Fig (18) Mean serum P4 profile during pregnancy in the different treatment groups.  
Group A: CIDR + Grazing only                                  Group B: CIDR + Grazing + 250g concentrate/ day.      
Group C: CIDR + Grazing + 500g concentrate/ day 
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  Fig (19) Serum P4 profile in doe no.136R (group A) showing pregnancy with early embryonic death during 
pregnancy 
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3.2 Experiment II: Determination of postpartum period based on detection of 
first P4 rise 
3.2.1 Postpartum period 
Determination of the postpartum period was based on the occurrence of first rise 
of progesterone (≥1.0 ng/ml) in the blood. The postpartum period was 52.87±6.08, 
48.53±4.35 and 49.47±2.04 days for treatment groups A, B and C, respectively 
(table, 14). Treatment group B recorded a shorter postpartum period compared to 
group C and the control (group A). The hormonal treatment produced a significant 
effect on the postpartum period, where GnRH treatment had shorter postpartum 
period (46.67±2.67days) than the control (51.75±1.54 days) and PGF2α treatment 
(52.45±6.31 days). 
Table (14) shows that both GnRH treatment in group A and B as well as PGF2α 
treatment in group C had the shortest postpartum periods compared to group A 
treated with PGF2α  and the control group C (P<0.5). 
The mean progesterone concentration is 1.61±0.13, 3.45±0.91 and 1.48±0.11 
ng/ml for treatment groups A, B and C, respectively. Table (15) shows that the 
first progesterone rise among individual does in the different treatment groups.  
3.3 Experiment III: Reproductive performance of Desert does following 
oestrous synchronization after two oestrous cycles postpartum  
3.3.1 Conception rate 
Conception rate depending on non return rate were 70, 83.33 and 77.14% for 
treatment groups A, B and C, respectively (table, 16). There was significant 
difference between groups (P < 0.5). The treatment group B and C had higher 
Conception rate when compared to treatment group A. 
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Table (14) The effect of feed supplementation and hormonal treatment (GnRH or PGF2α) on post partum 
period (days) of Desert goats 
 
 
Parameters 
A B C 
Control GnRH PGF2α Control GnRH PGF2α Control GnRH PGF2α 
No of does 5 5 5 5 5 5 5 5 5 
Postpartum period  54.25cd±35.86 47.6e±13.5 64.75a±30.4 53.2b±10.6 43.4f±12.5 49de±26.2 51.8bc±17.6 49de±17.1 47.6e±13.5 
 
a, b, c, d & e Value with different superscript within row differ significantly (P<0.05)  
Group A: Grazing only. 
Group B: Grazing + 250g concentrate/ day. 
Group C: Grazing + 500g concentrate/ day. 
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Table (15) Postpartum period (days) governed by first progesterone rise 
(ng/ml) in the blood of Desert goats 
Animal 
No. 
Group A Group B Group C 
Postpartum 
period  
P4 conc. 
ng/ml 
postpartum 
period  
P4 conc. 
ng/ml 
postpartum 
period  
P4 conc. 
ng/ml 
1 42 1.04 49 5.27 42 2.51 
2 21 1.89 56 1.99 35 1.01 
3 89 3.31 42 1.58 63 1.06 
4 49 1.26 70 1.7 77 1.63 
5 - - 49 1.5 42 1.5 
6 42 1.75 56 1.39 70 1.76 
7 49 1.1 56 9.77 56 1.08 
8 42 1.8 42 1.96 35 1.6 
9 70 1.17 35 2.13 56 1.05 
10 35 1.65 28 1.88 28 1.99 
11 35 2.37 21 2.12 49 1.65 
12 - - 49 10.8 35 1.41 
13 49 1.43 49 6.6 42 1.02 
14 70 1.38 35 1.22 70 1.3 
15 86 1.63 91 1.82 42 1.62 
Mean±sd 52.23a ±20.49 1.61b±0.4 48.53
b±17.04 3.45a±3.16 49.47
b ±15.08 1.48c±0.42 
 
a & b Value with different superscript within column differ significantly (P<0.05) 
Group A: Grazing only. 
Group B: Grazing + 250g concentrate/ day. 
Group C: Grazing + 500g concentrate/ day. 
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3.3.2 Kidding rate 
The overall kidding rates were significantly higher (P< 0.5) for does in treatment 
group B and C compared to those in treatment group A. Table (16) shows overall 
kidding rates were 55, 75and 72.38% for treatment group A, B and C, 
respectively. 
3.3.3 Litter size  
As shown in table (16) the litter size was significantly higher for does in treatment 
group B and C than group A (1.83, 1.82 and 1.09, respectively). 
3.3.4 Kidding interval  
The mean kidding interval for treatment groups A, B and C were 248.03±4.01, 
238.73±3.22 and 242.80±2.50 days, respectively. Group A had significantly 
(P<0.5) longer period compared to group C and B (table, 17).  
The hormonal treatment had significant effects on the kidding interval. GnRH 
treatment had the shortest kidding interval (241.93±5.57 days) than the control 
(242.15±2.51 days) and PGF2α (245.48±5.95 days).  
As shown in table (18) does in group B treated with GnRH had the shortest 
kidding interval, while does in group A treated with PGF2α and the control had the 
longest interval.   
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Table (16) Reproductive performance of the Desert does after oestrous synchronization after two oestrous 
cycles postpartum 
 
Parameters A B C 
No of does 20 18 17 
Conception rate (%) 14(70%)b 15(83.33%)a 13(77.14%)a 
Kidding rates (%) 11(55%)b 12(75%)a 12(72.38%)a 
Litter size 1.09b 1.83a 1.82a 
 
a, b & c Values with different superscript within row differ significantly (P<0.05)  
Group A: CIDR + 500 IU eCG + Grazing only. 
Group B: CIDR + 500 IU eCG + Grazing + 250g concentrate/ day. 
Group C: CIDR + 500 IU eCG + Grazing + 500g concentrate/ day. 
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Table (17) Kidding interval of the Desert does after oestrous synchronization after two oestrous cycles 
postpartum 
 
 
Parameters A B C 
No of does 15 15 15 
Kidding interval (days) 248.03 a ±4.01 238.73 c±3.22 242.8 b ±2.50 
 
a & b Values with different superscript within a row differ significantly (P<0.05)  
Group A: CIDR + 500 IU eCG + Grazing only. 
Group B: CIDR + 500 IU eCG + Grazing + 250g concentrate/ day. 
Group C: CIDR + 500 IU eCG + Grazing + 500g concentrate/ day. 
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Table (18) The effect of feed supplementation and hormonal treatment (GnRH or PGF2α) on kidding interval 
(days) of Desert goats 
 
Parameters 
A B C 
Control GnRH PGF2α Control GnRH PGF2α Control GnRH PGF2α 
Number of does 5 5 5 5 5 5 5 5 5 
Kidding interval 245.25b±34.0 245.6b±8.5 253.25a±30.2 241cd±14.5 234.6e±15.6 240.60d±27 240.2d±19.8 245.6b±16.3 242.60c±14.9 
 
 
a, b, c, d & e Value with different superscript within row differ significantly (P<0.05)  
Group A: CIDR + 500 IU eCG + Grazing only. 
Group B: CIDR + 500 IU eCG + Grazing + 250g concentrate/ day. 
Group C: CIDR + 500 IU eCG + Grazing + 500g concentrate/ day. 
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Chapter Four 
Discussion 
4.1 Oestrous Response 
This study showed that oestrus in Desert does can be efficiently synchronized 
using the different protocols tested. The results obtained in this study indicated 
that 85, 75 and 75 % of the does showed oestrus following the progesterone and 
eCG treatment. This result is in agreement with the findings of Greyling and Van 
der Nest (2000) in Boer and indigenous feral does, Kusina et al. (2000) in 
Moshona goats treated with intravaginal progesterone sponges, Ali (2004) in 
Sudanese Desert goats treated with CIDR plus 300 IU eCG, Ahmed et al. (1998) 
in Sudanese Nubian goats treated with sponges plus 300 IU eCG. However, this 
finding is higher than that found by Ali (2004) in Sudanese Desert goats treated 
with CIDR. On the other side, the oestrous response in this experiment is lower 
than that obtained by Dogan et al. (2005) in Anatolian black does, Lehloenya et al. 
(2005) in Boer and Nguni goats treated with MAP and eCG, Romano (2004) in 
Nubian does treated with CIDR, FGA and MAP, Amarantidis et al. (2004) in 
Greek goats, Motlomelo et al. (2002) in goats treated with CIDR, MAP and FGA, 
Karatzas et al. (1997) in does treated with intravaginal sponges containing 60 mg 
MAP and 500 IU eCG, Greyling and van Niekerk (1991) in Boer goats and 
Kausar et al. (2009) in goats (Beetal X Dwarf) treated with MAP sponge. The 
variation between the results obtained in this study and those of other workers 
could be due to differences in the breed used, the season in which the studies were 
conducted and the hormonal protocol employed (Zeleke et al., 2005).   
Feed supplementation and treatments with different doses of eCG had no effect on 
oestrous response in this study, which was in agreement with the findings of 
Shahneh et al. (2008).  
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4.2 Interval from removal of CIDR to occurrence of oestrus 
The mean intervals from removal of CIDR to occurrence of oestrus following 
progesterone withdrawal for treatment A, B and C, are comparable to those 
reported by Shahneh et al. (2008) on Nadooshan goats, Greyling et al. (2002) on 
Boer and Indigenous does, Menegatas et al. (1995) on Saanen goats. However, 
this interval is shorter than that reported by Greyling and Van der Nest (2000) on 
Boer and Indigenous does, Kauser et al. (2009) on cross does (Beetal X Dwarf), 
Romano (2004) on Nubian goats, Ali (2004) on Sudanese Desert goats, Ahmed et 
al. (1998) on Sudanese Nubian goats, and Greyling and van Niekerk (1991) on 
Boer goats. This finding is longer than that reported by Motlomelo et al. (2002) on 
Boer does. 
The interval following treatment B plus 700 IU eCG (28.37 ±4.52 hr) was found 
to be comparable to those found by Motlomelo et al. (2002) in Boer and 
indigenous goats treated with CIDR, Amarantidis et al. (2004) in Greek does 
treated with FGA plus 400 IU eCG. However, it was shorter than that reported by 
Ali (2004) in Sudanese Desert goats treated with CIDR plus eCG, Lehloenya et al. 
(2005) in Boer and Nguni goats treated with MAP plus 300 IU eCG.  
The interval following treatment A plus 500 IU eCG (43.58±18.42 hr), was found 
to be closer to that reported by Ali (2004) in Sudanese Desert goats treated with 
CIDR, Zarkawi et al. (1999) in Damascus does treated with sponges plus eCG. 
However, it is shorter than that found by Jubara (1996) in Nubian goats treated 
with sponges plus eCG. This finding is longer than the period reported by Fleming 
et al. (1990) in Nubian goats treated with MAP plus 500 IU eCG. These 
differences may be attributed to differences in breed, nutrition, season, use and 
doses of gonadotrophins, phase of oestrous cycle and presence of male after 
sponges removal (Ahmed et al., 1998; Motlomelo et al., 2002; Dogan et al., 2004 
and 2005).  
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4.3 Duration of Oestrus  
The mean duration of oestrus was found to be 27.29±14.6, 27.56±0.71 and 
31.60±0.76 h for treatment A, B and C, respectively. This result is closer to that 
found by Kausar et al. (2009) in Beetal X Dwarf goats, Abu et al. (2008) in West 
African Dwarf goat, Dogan et al. (2005) in Anatolian black does, Amarantidis et 
al. (2004) in Greek goats, Ali (2004) in Sudanese Desert goats treated with CIDR 
and CIDR plus 600 iu eCG, Akusu and Egbunike (1990) in West African Dwarf 
goats. Also, this finding is within the range of oestrous duration (12-72 hr) 
reported by Noakes et al. (2001), Hafez and Hafez (2000), Evans and Maxwell 
(1987) and Kudouda (1985). In contrast it was shorter than the findings reported 
by Greyling et al. (2002) in Boer and Indigenous goats, Jubara (1996) in Nubian 
goats treated with vaginal sponges with or without eCG, and Greyling and van 
Niekerk (1991) in Boer goats treated with vaginal sponges with or without eCG.  
The mean duration of oestrus in treatment C plus 500 and 700 iu eCG were 
30.84±7.03 and 32.36±6.67 h, respectively. This result was shorter than that 
observed by Romano (2004) in Nubian goats treated with CIDR, and that reported 
by Greyling et al. (2002) in Boer and Indigenous goats treated with CIDR plus 
400 iu eCG. However, this result was close to that found by Amarantidis et al. 
(2004) in Greek goats treated with FGA plus 400 iu eCG.  
The result in treatment A plus 500 iu eCG was shorter than that reported by 
Kausar et al. (2009) in Beetal X Dwarf goats treated with MAP, and  Amarantidis 
et al. (2004) in Greek goats treated with FGA. These differences could be due to 
breed differences and techniques used in these studies Dogan et al. (2004).  
 4.4 Non- return rates 
Conception rates based on non- return to oestrus was 85, 80 and 80% for treatment 
groups A, B and C, respectively. This result lies within the range reported for does 
synchronized with intravaginal progestagen sponges during the breeding and non- 
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breeding season (Freitas et al., 1996, 1997; Greyling and Van der Nest, 2000; 
Motlomelo et al., 2002).  
The conception rate obtained in this study for treatment A plus 500 iu eCG and B 
plus 700 iu eCG, respectively, were relatively low, when compared to the finding 
of Ali (2004) who reported a 100% conception rate in Sudanese Desert goats, 
using CIDR plus eCG (300 IU). However, this result is higher than that reported 
by Lehloenya et al. (2005) for Boer and Nguni goats treated with MAP plus eCG 
(300 IU).  
The result of treatment B plus 700 iu eCG (28.15 ±3.91 hr) is closer to that 
obtained by Greyling and van der Niekerk (1991) in Boer does and Zarkawi et al. 
(1999) in Damascus goats. However, this result is higher than that recorded by 
Motlomelo et al. (2002) in Boer and Indigenous goats and lower than that 
obtained by Ahmed et al. (1998) in Sudanese Nubian goats. These variations 
could be due to the effect of synchronization on sperm transport and differences in 
the time of occurrence of oestrus and ovulation (Baril et al., 1993 and Dogan et 
al., 2005).     
4.5 Pregnancy rate 
The treatments employed in the present study had a significant (P<0.05) effect on 
the pregnancy rate. Results obtained in this study (Table 9) are in close agreement 
with those obtained by Fonseca et al. (2005) in dairy does and Greyling and Van 
der Nest (2000) in Boer goats. However, this result is higher than that found by 
Motlomelo et al. (2002) in Boer and Indigenous goats after progestagen treatment.  
The pregnancy rate in treatment group B plus 500 IU eCG is significantly lower 
than treatment groups A, B plus 700 IU eCG and C. This result is close to that 
obtained by Dogan et al. (2005) in Anatolian Black does treated with FGA and 
MAP sponges plus eCG (500 IU).   
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4.6 Kidding rate 
The kidding rate found in this study for all treatment groups was comparable to 
that reported for local Greek does inseminated with fresh semen (Karatzas et al., 
1997), Damascus goats treated with MAP sponges plus eCG (Zarkawi et al., 
1999) and Mashona does treated with intravaginal progesterone sponges (Kusina 
et al., 2000). However, this result is higher than that reported by Romano (2004) 
for Nubian goats treated with CIDR and FGA sponges and artificially inseminated 
with fresh semen, Ahmed et al.(1998) for Sudanese Nubian does treated with 
progestagen impregnated sponges, Greyling and van Niekerk (1991) for Boer does 
treated with intravaginal progestagen sponges out of season, Sohnrey and Holtz 
(2005) for Boer does inseminated laparoscopic and transcervical and Bitaraf et al. 
(2007) for Nadooshani does treated with CIDR and FGA sponges and artificially 
inseminated. This finding is lower than that recorded for Greek does treated with 
FGA sponges with or without eCG (Amarantidis et al., 2004), who added 
administration of 400 IU eCG at termination, or 48 h before termination of 
intravaginal FGA treatment, did not noticeably improve fertility.  
The kidding rate for treatment group B plua 500 and 700 IU eCG was 85 and 80 
% , eCG dose appears to have no effect, a result which was found to be close to 
that reported by Al- Merestani et al. (2003) in Damascus does treated with vaginal 
sponges plus eCG (200 IU). This result is higher than that reported in Boer does 
treated with intravaginal progestagen sponges plus eCG out of season (Greyling 
and van Niekerk, 1991), Sudanese Nubian does treated with progesterone 
impregnated sponges plus eCG (Ahmed et al., 1998) and Crossbred, Nubian and 
Saanen does treated with MAP intravaginal sponges plus eCG (Regueiro et al., 
1999).    
As it observed in table (9), the differences between pregnancy rates and kidding 
rates in the treatment groups were due to occurrence of three cases of abortion in 
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each one. Having in consideration the litter size, these animals were bearing 2-3 
foeti and abortion could have occurred due to the inability of their uterus to 
support more than the usual number in this breed (Robinson, 1989). 
4.7 Twining rate  
The twining rate was significantly higher (P<0.05) for does in treatment group B 
and C compared to those in treatment group A. This finding is in agreement with 
Shahneh et al., (2008), who reported that flushing, especially coupled with eCG 
treatment, increased twining rate.  
The results for treatment B plus 500 and 700 IU eCG was close to that found by 
Al- Merestani et al. (2003) for Damascus goats. However, this result is higher than 
that reported for Damascus, Greek and Korean native goats and Nadooshani does 
treated with intravaginal sponges plus eCG (Zarkawi et al., 1999; Amarantidis et 
al., 2004; Song et al., 2006 and Bitaraf et al., 2007).   
4.8 Litter size  
Litter size found in this study is comparable to that reported for Alpine and Saanen 
goats treated with FGA sponges and artificially inseminated (Freitas et al., 1997), 
Mashona does treated with vaginal sponges (Kusina et al. (2000), Korean native 
goats (Song et al., 2003) and West African Dwarf treated with 25 mg and 50 mg 
MAP (Imasuen and Ikhimioya, 2009). However, this finding is lower than that 
reported by Lehloeny et al. (2005) in Boer and Nguni goats. The mean litter size 
obtained in this study, is higher than that obtained in Sudanese Desert does (Ali, 
2004), Creole, Nubian and Celtiberian goats (Martỉnez et al., 2005) and 
Nadooshani goats (Bitaraf et al., 2007).     
The result in treatment B with 500 and 700 IU eCG is higher than that reported by 
Ahmed et al. (1998) in Sudanese Nubian goats treated with progesterone sponges 
plus eCG, Ali (2004) in Sudanese Desert does treated with vaginal CIDR plus 
eCG.  
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4.9 Birth weight  
The mean birth weight of kids was 2.04 ± 0.13, 2.08 ± 0.06 and 2.25 ± 0.47 kg for 
treatment groups A, B and C, respectively. This value is close to that reported by 
Amoah and Gelaye (1990), Seabo et al. (1994), Alexandre et al. (1999), Zarkawi 
et al. (1999), Akusu and Ajala (2000), Sodiq (2004), Lehloanya et al. (2005) and 
Khanum et al. (2007).  
The results of birth weight of Sudanese desert goats revealed that birth weight was 
significantly (P<0.05) affected by the type of birth. These results are similar to 
those of Husain et al. (1996), Amoah et al. (1996), Mbayahaga et al. (1998), 
Alexandre et al. (1999), Zarkawi et al. (1999), Akusu and Ajala (2000), Zarkawi 
and Al-Masri (2002) and Lehloenya et al. (2005), who reported that kid birth 
weight decrease with increased litter size.  
The male kids had heavier birth weight (2.22 ± 0.73 kg) than female kids (2.03 ± 
0.11 kg). This result is in agreement with the findings of Amoah et al. (1996), 
Husain et al. (1996), Alexandre et al. (1999) and Lehloenya et al. (2005).    
4.10 Sex ratio  
There is no significant difference observed in this study concerning sex ratio 
(Table 11), however, the number of female kids was higher than male kids in all 
groups. Different result was obtained in Black Bengal goats (Hossain et al., 2004) 
where the number of male kids was found to be higher than female kids. Also, a 
similar result was reported in Black Bengal goats by Verma et al., (1991) and in 
West African Dwarf does by Akusu and Ajala (2000). 
4.11 Gestation period 
The mean gestation period found in this study (Table 12) is in good agreement 
with other reports of Amoah et al. (1996) in Toggenburg, Nubian and Saanen 
goats,  Zarkawi et al. (1999) in Damascus goats, Dickson- Urdaneta et al. (2000) 
in Alpine and Nubian breeds, Greyling et al. (2000) in Boer, Al-Merestani et al. 
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(2003) in Damascus goats, Ali (2004) in Sudanese Desert does treated with CIDR 
and CIDR plus 600 IU eCG, Amarantidis et al. (2004) in Greek goats, Lehloenya 
et al. (2005) in Boer and Nguni goats, Martínez et al. (2005) in Celliberians, 
Creole and Nuian goats and Kausar et al. (2009) in Beetal X Dwarf does. On the 
other hand, this result is longer than that found in West African Dwarf goats by 
Akusu and Ajala (2000), Dwarf goats by Khanum et al. (2007), Dwarf does by 
Khanum et al. (2008) and Black Bengal goats by Dhara et al. (2008). This 
variation between gestation periods could be due to breed differences (Amoah and 
Gelaye, 1990; Akusu and Ajala, 2000). Moreover, larger breeds tend to have 
longer gestation period than smaller ones.  
4.12 Effect of litter size and sex of conceptus on the gestation period 
The gestation length of does, which were bearing triplets (group B) was 
significantly (P<0.05) shorter than that for does bearing singles or twins. This 
result is in accordance with those reported by Akusu and Ajala (2000), who found 
that gestation period was shorter in multiple than single birth. This could be 
explained by the lack of uterine space due to the increased total litter weight and 
volume, which induces more stress and thus provides an early trigger for kidding 
(Lehloenya et al., 2005). However, this finding is in contrast with that of Hossain 
et al., (2004), who found that litter size had no effect on length of gestation in 
Black Bengal goats. Likewise, Greyling (2000) and Kanuya et al., (2000) found 
no significant difference in the gestation length between does bearing singletons or 
triplets.  
4.13 Progesterone profile 
The mean serum progesterone concentration during pregnancy was found to be 
5.93±3.27, 5.51±3.23 and 5.47±2.93 ng/ml for treatment group A, B and C, 
respectively (table, 12). The progesterone level began at 1.34 ng/ml and then 
elevated to reach 13.82 ng/ml as a maximum level and remained elevated above 1 
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ng/ml until the end of the gestation period and parturition. Similar results were 
obtained by Khanum et al. (2006) and Khanum et al., (2007) who reported that, 
during gestation period, higher mean levels of progesterone were maintained with 
wide variations in the range of 3–13 ng/ml throughout the gestation period, 
declined gradually in the prepartum period, and dropped to the basal level at the 
completion of parturition. 
On the other hand, Selvaraju (2007) found that serum progesterone level on day 
21 post breeding in 26 goats ranged from 2.5 – 4.8 ng/ml, which is lower than the 
results obtained in this study. 
Zarkawi and Al- Masri (2002) found that progesterone concentration in the serum 
started from basal levels at mating and became elevated during pregnancy, until a 
peak level of 13.84 ± 3.77ng/ml is reached on day 115.4 ± 23.4 after mating. The 
concentration dropped sharply after kidding to an average of 0.29 ± 0.25 ng/ml 
(range 0.02 – 0.75 ng/ml). The average P4 concentration in sample 21 days after 
mating was 7.24 ± 2.80 ng/ml, range from 2.08 to 11.57 ng/ml. The above 
mentioned study was also in close agreement with the progesterone profiles 
reported in this study. In addition, the pattern of progesterone profile is closed to 
that found by Restall et al. (1990); Llewelyn et al. (1995); Kadzere et al. (1997); 
Kanuya et al.(2000) and Ahmed et al. (1998), who, added that does that exhibited 
serum progesterone concentrations ≥2 ng/ml and maintained these elevated levels 
during the gestation period were considered to be pregnant and were confirmed to 
be so after kidding.    
4.14 Postpartum period 
The result obtained in this study shows that the mean length of postpartum period 
was 52.87±6.08, 48.53±4.35 and 49.47±2.04 days for treatment groups A, B and 
C, respectively. This finding is in line with that found by Greyling (1988) in Boer 
goats kidding in late autumn and early summer (37.3±12.5 versus 59.9±18.0 days, 
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respectively), Azhar et al. (1992) in Teddy goats, Akusu and Ajala (2000) in West 
Africa Dwarf, Greyling (2000) in Boer does, Yagoub (2003) in Sudanese Nubian 
goats, Hassan et al. (2007) in Black Bengal goats and within the range (15–59 
days) reported by Khanum et al. (2007) in Dwarf goats. This period is shorter than 
that reported for Creole goat (Chemineau, 1983), Zimbabwe goats (Llewelyn et 
al., 1992), Burundi does (Mbayahagaab et al., 1998), Sudanese Desert does (Ali, 
2004), Anglo-Nubian and Saanen goat (Freitas et al., 2004), Celtiberian, Creole 
and Nubian goats (Martínez et  al., 2005) and Crossbred of Black Bengal does 
(Hassan et al., 2007). Differences in postpartum period could be due to goat 
breeds, lactation status, nutrition, season of the year, prolificacy and parity of the 
does (Riera, 1982; Greyling and van Nierkerk, 1991; Llewelyn et al., 1995; 
Torres-Acosta et al., 1996; Akusu and Ajala, 2000).     
The present study shows that, hormonal treatment produced significant effect on 
the postpartum period, where GnRH treatment had shorter postpartum period 
(46.67 ± 2.91 days) than the control (53.08 ± 1.23 days) and PGF2α treatment 
(53.32 ± 10 days). This result is in agreement with Yagoub (2003), who reported 
that GnRH treatment reduced the time taken for ovarian cyclic activity 
postpartum, when it was given in a single dose of GnRH on days 10 – 15 post 
parturition in dairy Nubian goats.   
4.15. Conception rate 
The overall conception rate was significantly (P < 0.05) greater for goats in the 
two treatment groups (250g and 500g supplementation) than those of the control 
group (83.33, 77.14 and 70%). This result was in agreement with that of Titi and 
Awad (2007) in Shami goats feeding 3% and 5% supplemental fat, Kusina et 
al.(2001) who used low, medium and high energy levels for Mashona goats and 
Elmonsoury (2008) in Sudanese Nubian does supplemented with high protein and 
high energy. Also, Elnageeb (2004) found that the conception rate was higher in 
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the supplemented Desert ewes compared to grazing ones (control), and Conroy et 
al. (2002) reported that goats fed on pods of tree, which were rich in protein and 
energy, had higher conception rate than the control. Moreover, Hossain et al. 
(2003) found that the number of pregnant does were higher in high energy 
supplemented group compared with low and medium energy supplementation.     
4.16 Kidding rate 
The present results indicate that the rates of kidding were higher in supplemented 
does compared to the control (Table 16). The present findings is in agreement with 
the observations of Henniawat and Fletcher (1986) in Broger goats and Kusina et 
al. (2001) who found that fertility was significantly lower in low than medium and 
high supplemented level for Mashona goats. Also, Goats fed on pods of tree, 
which have high protein and energy, had higher kidding rate than control as 
reported by Conroy et al. (2002). 
4.17 Litter size  
As shown in table (16) the litter size was significantly higher (P<0.5) for does in 
supplemented group B and C compared to those in group A. This finding is in 
agreement with Shahneh et al., (2008), who reported that flushing, especially 
coupled with eCG treatment, increased kid crop via twining rate. Moreover, 
Kusina et al.(2001) found that Mashona does fed on low supplementation level 
had significantly (P < 0:05) lower fecundity and prolificacy responses as well as 
twinning rates than those in the other two groups supplement with high and 
moderate levels. On the other hand, Elmansoury et al. (2007) reported that 
Sudanese Nubian does fed with low energy and low protein had highest proflicacy 
compared to high energy and high protein, high energy and low protein, low 
energy and high protein.   
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4.18 Kidding interval  
The result of kidding interval found in this study (248.03±4.01, 238.73±3.22 and 
242.80±2.50 days for treatment groups A, B and C, respectively) is close to that 
reported for Red Sokoto does (Awemu et al., 1999), Black Bengal goats (Paul et 
al., 1991), West African Dwarf goats (Adeoye, 1995), Nubian goats (Marai et al., 
2002), Kamori goats (Bughio et al., 2002) and South African indigenous goats 
(Webb and Mamabolo, 2004). However, this result is shorter that found in Alpine 
and Nubian does, Angora goat, Nubian goats, Teddy goats under local condition, 
Alpine and Nubian goats, crossbred of Black Bengal goats and German Fawn 
goats (Ali et al., 1983; Lawar et al., 1991; Mellado et al., 1991; Azhar et al., 1992; 
Hassan et al., 2007 and Ćinkulov et al., 2009). Also this result is shorter that that 
reported for Alpine does in the first, second and third parity (Mourad, 2001).  
This finding is longer than that reported for West African Dwarf does (Akusu and 
Ajala, 2000), Black Bengal goats (Hossain et al., 2004), Korean native goats 
(Song et al., 2006), Dwarf goats (Khanum et al., 2007), Black Bengal does 
(Hassan et al., 2007), Gabra goats and Rendille goats (Warui et al., 2007) and 
Black Bengal does (Dhara et al., 2008).   
Referring to Appendix (2) the production of two crops in the treatment groups 
occurring in a period ranging between 12.9– 13.3 months, which may increase the 
possibility of producing four crops in a period between 25.8- 27.0 months.  
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CONCLUSION AND RECOMMENDATIONS 
Conclusion  
-  Feed supplementation with hormonal treatment did improve the conception rate, 
kidding rate and litter size. 
- Treatment group A plus 700 iu eCG resulted in highest oestrous response , while 
treatment group A plus 500 iu had the shortest interval from removal of CIDR to 
occurrence of oestrus.  
- Treatment group B plus 500 iu and 700 iu eCG showed the highest non-return 
rate, kidding rate, twining rate and litter size compared to other treatment groups.  
- No significant effect was observed in gestation length in different treatment 
groups. While, longer periods were observed for does bearing singletons and male 
kids. 
- Progesterone analysis proved to be a tool for confirmation of conception, early 
embryonic mortality and detection of first postpartum ovarian activities.   
- Use of GnRH treatment at 14 days after parturition could induce early ovarian 
rebound, hence reduce the postpartum period and shortens the kidding interval 
GnRH treatment had shortest postpartum period and kidding interval. 
- This study concluded that, with improve management of Desert goat, owners can 
be able to harvest four kid crops at 27 month interval thus will increase income 
and helps in poverty alleviation.   
Recommendations  
 - Further research on the effect of feed supplementation on fertility of Desert 
goats following different protocols of oestrous synchronization needs to be 
conducted. 
- Effect of season on the success rate of different hormonal protocols for oestrous 
synchronization needs further investigation.  
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- Effort should be made to reduce the kidding interval by improving 
managemental practices, nutrition and introduction of reproductive technologies.  
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Appendix (1) Mean (±SD) Progesterone concentration (ng/ml) during 
pregnancy in the different treatment groups 
day 
Progesterone concentration (ng/ml) 
Group A Group B Group C 
18 5.28±1.50 8.37±2.18 4.78±2.20 
36 6.47±2.49 6.17±0.93 3.84±1.98 
42 5.57±0.97 6.21±3.25 2.80±1.10 
54 4.90±2.54 8.40±3.93 5.72±3.98 
60 4.30±2.81 6.27±2.54 4.35±1.54 
75 5.71±4.65 5.90±3.74 7.61±2.43 
90 4.28±2.67 3.73±0.94 4.38±2.99 
104 8.21±5.13 4.01±2.55 7.33±4.31 
119 7.53±5.32 2.47±1.56 9.18±2.04 
134 5.66±3.23 3.75±0.31 5.60±0.42 
149 9.77±5.73 4.87±3.34 5.93±0.00 
162 5.51±1.05 - - 
mean±sd 5.93 ±3.27 5.51  ±3.23 5.47  ±2.93 
 
a & b Value with different superscript within raw differ significantly (P<0.05) 
Group A: CIDR + Grazing only. 
Group B: CIDR + Grazing + 250g concentrate/ day. 
Group C: CIDR + Grazing + 500g concentrate/ day. 
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Appendix (2) Duration (days) required to produce two crops of Desert does in the different treatment groups 
 
Parameters A B C 
First gestation period 150.5 ±3.3 148.2 ±2.09 151.33 ±4.35 
Open period  55.53±8.65 48.53±4.91 49.00±2.8 
Oestrous  42 42 42 
Second gestation period  151.93±3.36 149.33±2.50 152.07±5.38 
Summation  399.96a±59.41 388.06b±59.82 394.40a±61.38 
 
              a & b Values with different superscript within raw differ significantly (P<0.05)  
         Group A: CIDR + Grazing only. 
         Group B: CIDR + Grazing + 250g concentrate/ day. 
         Group C: CIDR + Grazing + 500g concentrate/ day. 
 
 
